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1.0 INTRODUCTION 

The Tetra Tech, Inc. Superfund Technical Assessment and Response Team (START) was tasked by the 

U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division to assist with a removal 

action (RA) at Radiation – Standard Products, Inc., (Standard Products) in Wichita, Sedgwick County, 

Kansas.  The former Standard Products facility was the location of an aircraft instrument repair shop in 

the 1950s and 1960s (Kansas Department of Health and Environment [KDHE] 2006).  An investigation at 

the site by KDHE, reported in March 2006, identified radium-226 impacted soil on the former Standard 

Products site (KDHE 2006).  Followup removal assessments by EPA identified radium-226 

contamination in soils and elevated gamma readings in the interior of the on-site building (Tetra Tech EM 

Inc. [Tetra Tech] 2009).  Based on information obtained during those investigations, EPA determined that 

a hazardous substance was present at levels that posed an imminent threat to human populations, thereby 

warranting a time-critical RA. 

START activities for this RA included: 

 Guiding excavation of radium-impacted soil and materials. 

 Conducting perimeter air monitoring for particulates and airborne radioactive material during soil 

excavation. 

 Conducting a Final Status Survey (FSS) in accordance with the Multi-Agency Radiation Survey 

and Site Investigation Manual (MARSSIM) (EPA 2000), including acquisition of real-time 

monitoring data and collection of post-removal samples for laboratory analysis for radionuclides. 

 Assessing FSS data, in accordance with MARSSIM, to determine if areas could be released for 

unrestricted use. 

 Documenting the removal activities. 

Robert Monnig was the START Project Manager for the RA, and Randy Schademann was the EPA 

On-Scene Coordinator (OSC) for the project. 
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2.0 SITE DESCRIPTION AND BACKGROUND 

Section 2.0 describes the site, summarizes previous investigations, and cites the EPA-specified RA level 

for radium-226.  

2.1 SITE DESCRIPTION 

The Standard Products site is in Wichita, Kansas, in the northwest quarter of Section 28, Township 27 

South, Range 1 East (see Appendix A, Figure 1).  The several parcels that comprise the site include 

650 East Gilbert Street, the location of the former Standard Products facility, and adjoining parcels where 

radiologically impacted soil has been identified (an alley, a private residence at 920 S. St. Francis Street, 

and the Guadalupe Clinic at 940 S. St. Francis Street) (see Attachment A, Figure 2).  Radium-impacted 

soil at the 920 S. St. Francis Street residential parcel was addressed during a RA in July 2009.  The 

approximate center of the 650 East Gilbert Street parcel is at the following coordinates:  

37.674880 degrees north latitude and 97.330500 degrees west longitude.  The 650 E. Gilbert Street parcel 

occupies approximately 2.67 acres and is the location of a single 11,000-square-foot warehouse currently 

occupied by Phillips Southern Electric.  The 940 S. St. Francis Street parcel is a single-story brick 

building occupied by the Guadalupe Clinic, a community healthcare clinic. 

2.2 PREVIOUS INVESTIGATIONS 

KDHE performed a Unified Focus Assessment (UFA) at the Standard Products site in 2006. An initial 

screening survey of the property by KDHE identified several areas with total gamma radiation readings 

above background. The maximum screening result in this area was 17,000 microRoentgens per hour 

(μR/hr).  Laboratory results indicated a maximum radium-226 detection of 81,800 picoCuries per gram 

(pCi/g) (KDHE 2006). 

In February 2009, EPA tasked START to conduct a Removal Site Evaluation (RSE) to determine the 

extent of radium contamination (and associated radionuclides) in surface and subsurface soils at the 

former Standard Products facility.  RSE activities at the site in March 2009 included a surface soil gamma 

survey and collection of surface and subsurface soil samples.  During the RSE activities, areas with total 

gamma radiation readings above background were identified at several areas of the site (see Appendix A, 

Figure 3).  Laboratory results indicated a maximum radium-226 detection of 302 pCi/g in a soil sample 

collected at the 650 East Gilbert Street parcel (Tetra Tech 2009). 

Based on the results of investigations by KDHE and EPA/START, an RA was determined warranted to 

reduce the risk to occupants of the site.  For the site, EPA established a time-critical RA level for 
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radium-226 of 6.87 pCi/g in soil (EPA 2012).  This RA level is the health-based surface soil standard for 

radium-226 of 5 pCi/g developed under the Uranium Mill Tailings Radiation Control Act (UMTRCA) of 

1978 (as specified in 40 Code of Federal Regulations [CFR] Part 192) plus the background radium-226 

concentration at the site of 1.87 pCi/g established via previous KDHE and EPA sampling (EPA 2012). 

3.0 REMOVAL ACTIVITIES 

In July/August 2012 and June 2013, excavation of radiologically impacted material and site restoration 

for this RA proceeded under the EPA Region 7 Emergency Response and Removal Services (ERRS) 

contract.  The EPA ERRS contractor was Environmental Restoration (ER).  Photographic documentation 

of the removal activities is in Appendix B.  Field activities for the RA are documented in a field logbook, 

in Appendix C.  Radium-impacted soil at the 920 S. St. Francis Street parcel was addressed during a RA 

in July 2009 (see Tetra Tech 2010). 

3.1 EXCAVATION AND ASSESSMENTS SUPPORTING REMOVAL ACTION  

Excavation of radium-impacted soils at the site began in July 2012 and continued into August 2012.  In 

addition, followup activities in June 2013 addressed a small area of radium-impacted soil that had not 

been removed during the July/August 2012 activities.  During excavation activities, START re-surveyed 

previously identified areas of elevated gross gamma activity using a Ludlum digital survey meter paired 

with a Ludlum Model 44-10 or Ludlum Model 44-20 sodium iodide (NaI) scintillation detector.  

Real-time surveying occurred by scanning the surface soil in a serpentine pattern, moving at 

approximately 1 to 2 feet per second, with the detector held approximately 6 inches above ground surface.  

These scanning measurements were used to guide the excavation of impacted material.  The ERRS 

contractor excavated impacted material using a track-mounted excavator and hand shovels.  Excavation of 

contaminated areas generally proceeded until gross gamma activity readings using the Ludlum 44-10 or 

44-20 detector suggested that the EPA-established action level for radium-226 of 6.87 pCi/g had been 

achieved.  In addition, EPA measured soil samples in a shielded “well” composed of lead bricks which 

provided additional information used to guide the excavation.  As described in Section 4.0, post-

excavation soil samples were collected for laboratory analysis, and the data were compared to the RA 

level of 6.87 pCi/g and evaluated using statistical methods provided in MARSSIM. 

Materials excavated in August and July 2012 were staged on site, and then loaded onto rail cars, and 

transported by rail to the EnergySolutions disposal facility near Clive, Utah.  Materials excavated in 

June 2013 were loaded directly into trucks and transported to the U.S. Ecology disposal facility in 

Grandview, Idaho. 
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The cleanup resulted in excavation at several areas of the property (see Appendix A, Figure 4).  Table 1 

and the following text describe the removal areas. 

TABLE 1 

 

SUMMARY OF REMOVAL AREAS 

RADIATION – STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS 

 

Excavated 

Area 
Area Description 

Aerial Extent of 

Excavation 

Approximate 

Depth 

Area 1 

Unpaved, outdoor area of 650 E. Gilbert St. where 

radium-impacted soils had been temporarily 

stockpiled before loading onto railcars.  

10,500 ft
2
 (975 m

2
) Up to 0.5 ft 

Area 2 

Unpaved, outdoor areas of 650 E. Gilbert St. with 

radium-impacted surface soil. 

150 ft
2
 (14 m

2
) 1 – 2 ft 

Area 3 2,200 ft
2
 (204 m

2
) 2 – 3 ft 

Area 4 1,056 ft
2
 (98 m

2
) 1 – 2 ft 

Area 5 2,600 ft
2
 (242 m

2
) 1 – 2 ft 

Area 6 

Area in alley between 920 St. Francis St. South 

residence and 650 E. Gilbert St. with 

radium-impacted surface soil. 

260 ft
2
 (24 m

2
) 1 – 2 ft 

Area 7 
Unpaved, outdoor area of 650 E. Gilbert St. with 

radium-impacted surface soil. 
1,200 ft

2
 (111 m

2
) 1 – 1.5 ft 

Area 8 

Asphalt-paved alley and parking area used by the 

Guadalupe Clinic (940 St. Francis St. South).  

Radium-impacted soils were identified beneath the 

asphalt pavement. 

900 ft
2
 (84 m

2
) 0.5 – 2 ft 

Area 9 

Asphalt-paved alley near entrance to Guadalupe 

Clinic parking (940 St. Francis St. South).  

Radium-impacted soils were identified in a small 

discrete area beneath the asphalt pavement. 

24 ft
2
 (2 m

2
) 1 – 2 ft 

Area 10 

Small discrete area of elevated gamma readings that 

was addressed by removing a small amount of debris 

from the surface of concrete pavement. 

Not applicable 

(small debris on concrete surface) 

Area 11 
Area of 650 E. Gilbert St. with radium-impacted 

shallow soil beneath paved concrete. 
50 ft

2
 (5 m

2
) 1 – 2 ft 

Area 12 

Area of 650 E. Gilbert St. with radium-impacted soil 

beneath concrete paving.  Impacted soil was 

encountered to a depth of approximately 14 feet 

below the surface. 

300 ft
2
 (28 m

2
) 14 ft 

Area 13 

A small concrete vault associated with elevated 

gamma readings found beneath the finished concrete 

slab of the 650 E. Gilbert St. warehouse building. 

9 ft
2
 (1 m

2
) 3 ft 

Area 14 
Area of 650 E. Gilbert St. with radium-impacted 

shallow soil beneath paved concrete. 
160 ft

2
 (15 m

2
) 2 – 4 ft 

Notes: 

ft  feet 

ft2  square feet 

m2  square meters 
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Areas of Shallow Surface Soil Excavation:  Areas 1 through 9, 11, 13, and 14 

These exterior areas exhibited elevated gamma activity and were associated with relatively shallow soils 

(up to 4 feet) impacted with radium-226.  These areas were addressed by removing impacted-soil with a 

track-mounted excavator until gross gamma activity readings suggested the action level had been 

achieved, resulting in excavations ranging in depths from 0.5 to 4 feet. 

Area of Small Debris Removal:  Area 10 

Area 10 was a small area on the concrete pavement at the south side of the 650 E. Gilbert Street 

warehouse building that exhibited elevated gamma readings.  Upon removing some small debris from the 

surface of the pavement, gamma readings diminished to background.  Because no elevated gamma 

readings remained and the ground surface consisted of concrete pavement, no soil samples were collected 

from this area. 

Area of Deep Soil Excavation:  Area 12 

Area 12 is an approximately 15- by 20-foot rectangular area at the south side of the 650 E. Gilbert Street 

warehouse building that had exhibited elevated gamma readings at the ground surface.  In addition, 

previous soil sampling had indicated that radium-impacted soil in this area extended to a depth of 5 feet or 

more.  During the July/August 2012 removal, radium-impacted soil from this area was removed using a 

track-mounted excavator until gross gamma activity readings suggested that the action level had been 

achieved, resulting in a 14-foot-deep excavation. 

Interior Area of Removal:  Area 13 

This interior area was identified during RSE activities as a small discrete area of elevated gamma readings 

at the approximate center of the current 650 E. Gilbert St. warehouse building in a hallway near 

unfinished office spaces.  A maximum dose rate reading of 42 µR/hr had been measured with a Ludlum 

Model 192 microR placed on the surface of the concrete hallway floor.  During the RA, an approximately 

2.5- by 3-foot section of concrete flooring in the hallway over the area of elevated gamma activity was 

removed.  Removal of the concrete floor revealed a small (approximately 1.5 by 1.5 by 1.5 feet deep), 

below-grade, abandoned concrete vault that possibly had been associated with the waste plumbing system 

of the razed building used by Standard Products, Inc. (see Appendix B, Photographs 3 and 4).  A gray 

granular material, with a consistency similar to floor dry granular absorbent, was observed inside the 

vault, and an approximately 4-inch-diameter pipe penetrated one wall of the vault.  Impacted material was 

removed by wetting surfaces with water (to avoid generating dust), breaking portions of the concrete 

using a hammer chisel, and removing portions of the vault in pieces.  Also removed were an 
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approximately 2-foot section of the pipe that penetrated the concrete vault, and some surrounding soil.  

EPA monitored the progress of the excavation using a Ludlum Model 44-10 detector and a Ludlum 

Model 192 microR, and observed that the highest gamma readings appeared to be associated with the 

gray granular material, which was removed.  Removal of the concrete vault and surrounding soils 

continued until it appeared additional removal would undermine the structural integrity of the concrete 

floor and nearby interior walls. 

Before backfilling the excavation, EPA obtained field measurements and collected one soil sample from 

soil adjacent to the vault (sample INSIDE PIT 3’) to characterize the final excavation.  Real-time 

measurements recorded by EPA indicated that the cleanup had substantially reduced gross gamma 

activity.  Following the excavation, EPA observed a maximum dose rate reading of approximately 

100 µR/hr using a Ludlum Model 192 microR detector held on contact with remaining vault walls.  The 

excavation was then filled with concrete and the concrete flooring was repaired.  START obtained 

post-excavation dose rate readings of the area using a Ludlum Model 192 microR held at waist level.  

Waist-level dose rate readings over the excavated area ranged from approximately 6 to 9 µR/hr, and were 

consistent with a background reading of approximately 8 µR/hr obtained inside the warehouse building 

near the west pedestrian door. 

3.2 AIR MONITORING 

During the excavation activities, EPA and START conducted air monitoring to measure airborne 

concentrations of radioactive material  using RADeCO
®
 Model H-810 high-volume air samplers and a 

Ludlum
®
 Model 3030 Alpha/Beta Sample Counter.  Air samplers positioned near excavation and soil 

handling activities ran continuously during those activities.  Paper filter samples were collected each day 

from the samplers and analyzed for radiological contamination by START and EPA using the Ludlum
®
 

Model 3030 Alpha/Beta Sample Counter.  Based on the measurements obtained from the filter samples, 

airborne radium concentrations did not exceed 9.0E-13 milliCuries per millimeter (mCi/mL), a 

conservative action level EPA had selected for the site that would result in an annual dose well under the 

100 mrem annual dose limit for members of the public.  This airborne radium concentration of 

9.0E-13 mCi/mL is listed in 10 CFR 20, Appendix B, Table 2, Column 1, and is equivalent to the radium-

226 concentration which, if inhaled or ingested continuously over the course of a year, would produce a 

total effective dose equivalent of 50 mrem. 
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3.3 SITE RESTORATION 

Exterior excavated areas were backfilled with soil, and the surfaces of paved areas were repaired.  

START screened the backfill material for gross gamma activity with the Ludlum 44-10 NaI detector and 

obtained readings consistent with background activity.  A sample was collected from the soil backfill and 

submitted to TestAmerica in Earth City, Missouri, for analyses for volatile organic compounds via EPA 

Method 8260B, semivolatile organic compounds via EPA Method 8270C, Resource Conservation and 

Recovery Act metals via EPA Methods 6010B and 7471A, and radionuclides via gamma spectroscopy.  

No analyte concentration in the soil sample exceeded an analyte’s most stringent KDHE Tier 2 risk-based 

cleanup value for residential scenarios established in Risk-Based Standards for Kansas RSK Manual – 5
th
 

Version (KDHE 2010).  A summary of the analytical data is in Appendix D – Table D-1.  The complete 

analytical laboratory report is in Appendix F. 

3.4 POST-EXCAVATION GAMMA SURVEY 

On June 26, 2013, a post-excavation gamma survey occurred using a Ludlum Model 44-20 NaI 

scintillation detector and the Rapid Assessment Tool Software (RATS) system to obtain the survey data.  

RATS is a software program developed by the EPA Region 5 Field Environmental Decision Support 

(FIELDS) Team that integrates real-time data from global positioning system (GPS) software and 

environmental monitoring devices.  RATS stores the sample data with the GPS locations in a file and 

plots the results on a dynamic, two-dimensional display in real time.  To conduct the survey, the surveyor 

walked over the excavated areas in a forward direction at 1 to 2 feet per second while swinging the 

detector back and forth, and holding the detector approximately 6 inches above the ground, thus generally 

covering a serpentine pattern over the ground surface.  Figure 5 in Appendix A presents the 

post-excavation gamma survey results. 

The gamma survey provides data in units of counts per minute (cpm) that can indicate relative rates of 

gamma exposure.  Although such data can be compared to similar types of exposure rate measurements 

(such as a background gross gamma exposure rates), the data cannot directly indicate a surface soil 

radionuclide concentration, and therefore are not directly compared to the site’s radium-226 RA level (a 

soil concentration) of 6.87 pCi/g.  (Note:  Analytical results from the post-excavation soil samples 

submitted for laboratory analysis are directly comparable to the RA level; these results are evaluated in 

Section 4.0).  The gamma survey data can, however, provide a general indication of the effectiveness of 

the RA, particularly with respect to reducing overall gamma exposure to occupants of the site.  A 

comparison of the pre- and post-gamma survey results (presented in Appendix A, Figures 4 and 5, 
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respectively) indicates that the RA resulted in significant reductions in gamma exposure rates throughout 

the site.  In contrast to what Figure 4 shows (pre-excavation gamma survey data), only a few of the 

post-excavation gamma survey measurements shown on Figure 5 exceed twice background.  These 

post-excavation measurements of above-background gamma activity are restricted to small, isolated areas 

(less than a few square meters), and not expected to pose any significant health risk to occupants of the 

site.  Overall, the post-excavation gamma survey indicates that the RA effectively reduced the previously 

identified areas of elevated gross gamma activity. 

4.0 FINAL STATUS SURVEY 

A final status survey (FSS) is performed to demonstrate that residual radioactivity in a specified area 

satisfies predetermined criteria for release for unrestricted use, or where appropriate, for use with 

designated limitations.  EPA has established a time-critical RA level for radium-226 of 6.87 pCi/g (EPA 

2012); criteria for release for unrestricted use are derived from this RA level. 

4.1 DERIVED CONCENTRATION GUIDELINE LEVELS 

The FSS provides data to compare to derived concentration guideline levels (DCGL).  The DCGLs are 

radionuclide-specific concentrations derived from the criterion for release of the site for unrestricted use 

(referred throughout as “release criterion”).  MARSSIM defines two categories of DCGLs based on the 

area of contamination.  If the residual radioactivity is evenly distributed over a large area, MARSSIM 

looks at the average activity over the entire area.  This DCGL—called the DCGLw— is derived based on 

an average concentration over a large area (or “wide” area), and is used in the statistical tests described in 

MARSSIM.  Conversely, if the residual radioactivity appears as small areas of elevated activity (i.e., hot 

spots) within a larger area, MARSSIM considers the results of individual measurements.  This  

DCGL—called the DCGLEMC—is defined as the DCGL used for the elevated measurement comparison 

(EMC).  Typically, specific DCGLEMC values are derived using site-specific parameters for the specific 

area of concern.  MARSSIM describes an elementary relationship between the DCGLs:  the DCGLEMC 

equals the DCGLw times an area factor.  The area factor is the magnitude by which the concentration 

within a small area of elevated activity (i.e., a hot spot) can exceed the DCGLW while maintaining 

compliance with the release criterion. 
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4.2 SURVEY DESIGN 

This section summarizes the survey design parameters defined in the Final Status Survey Sampling 

Design Plan developed for the site and included in the Quality Assurance Project Plan (QAPP) (Tetra 

Tech 2012), and describes deviations from the QAPP. 

Residual Radioactivity Limits 

The survey was designed to provide post-excavation data to demonstrate that all radiological parameters 

do not exceed the established DCGLW plus background.  The DCGLW at the site was 5 pCi/g for 

radium-226 in surface soil.  Again, under MARSSIM, the DCGLW refers to the level of radioactivity 

above appropriate background levels; therefore, the numerical value of the DCGLW does not include 

background activity (EPA 2000).  Although the survey was designed to provide data that could be 

compared directly to the DCGLW, an alternative method of comparison—the “elevated measurement 

comparison” (which uses DCGLEMC values derived from DCGLW values)—was considered a more 

relevant method of comparison for some areas of the site where relatively small excavation areas resulted 

from the cleanup. 

Survey Units 

Based on the results of real-time surveying before and during the excavation activities, 12 discrete areas 

were classified and assessed as Class 1 survey units.  These Class 1 survey units consist of those exterior 

areas where soil excavation occurred, and include: 

 Area 1 

 Area 2 

 Area 3 

 Area 4 

 Area 5 

 Area 6 

 Area 7 

 Area 8 

 Area 9 

 Area 11 

 Area 12 

 Area 14 

 

The unexcavated surface immediately surrounding each of these Class 1 survey units was treated as a 

Class 3 survey unit.  Two removal areas were not defined as survey units for purposes of a MARSSIM 

FSS—Area 10 and Area 13.  Area 10 was not defined as a survey unit because no soil excavation 

occurred at this location (elevated gamma readings were addressed by removing a small amount of debris 

from the surface of a concrete-paved area).  Because radiological contamination associated with Area 13 

(interior vault area) was distributed irregularly and contamination was associated with materials other 

than soil (e.g., the uncovered concrete vault), the post-removal data of most relevance are dose rate 

measurements, which are not directly comparable to the 5 pCi/g surface soil benchmark.  Therefore, data 
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pertaining to the interior areas of the building were not evaluated using a MARSSIM approach; these data 

are discussed in Section 5.0 

Survey Instrumentation and Survey Techniques 

Real-time monitoring of surface soils for gross gamma activity occurred using a Ludlum Model 2241-3 

digital survey meter with a Ludlum Models 44-10 and 44-20 NaI scintillation detectors.  Real-time 

surveys proceeded by scanning the surface soil in a serpentine pattern moving at approximately 1 to 2 feet 

per second, with the detector held approximately 6 inches above ground surface. 

Reference Areas 

Because radium-226 is naturally occurring, background concentrations were established by collecting 

background samples from a reference area.  For this survey, seven background soil samples (REF-1 

through REF-7) were used to determine background concentrations (see Appendix A, Figure 4). 

Reference Coordinate System 

Rectangular coordinate systems were established within Class 1 survey units to identify FSS survey 

locations.  Temporary markers were used to establish the origin of the coordinate systems, and 

recognition of approximate cardinal directions established the north-south axis and east-west axes. 

Per MARSSIM guidance, if the survey unit area is relatively small (less than 100 square meters), the 

statistical tests prescribed in MARSSIM may suggest obtaining a number of data points that would be 

unnecessarily large and not appropriate for the size of the survey unit (EPA 2000).  For excavated areas of 

relatively small size, the number of samples collected was based on judgment, rather than on statistical 

techniques presented in MARSSIM; and therefore, a reference coordinate system was not needed to 

establish grid spacing.  Descriptions of individual sample locations are documented in field notes (see 

Appendix C). 

4.3 CONFIRMATION SAMPLING AND FINAL STATUS SURVEY 

An FSS was conducted using MARSSIM guidance (EPA 2000) and the FSS sampling design plan 

developed in the QAPP (Tetra Tech 2012).  The FSS included both a final real-time surface scanning 

survey and collection of soil samples for laboratory analysis.  Because MARSSIM guidance largely 

pertains to surveys over wide areas (generally 100 square meters or larger), deviation from the design 

plan and statistical analysis of the data was necessary where survey units were of relatively small size.  
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Deviations from MARSSIM guidance and the FSS sampling design plan are described throughout this 

report. 

The final surface scan verified that no unknown areas of elevated activity remained following excavation.  

MARSSIM requires a 100-percent scan of soils within Class 1 survey units and a “judgmental” scan 

within Class 3 survey units.  For this site, a 100-percent surface scan of surface soils was conducted 

within the Class 1 survey units (i.e., the excavated areas) and within the Class 3 survey unit (the 

unexcavated area surrounding the Class 1 survey units).  During the final surface soil scanning of outdoor 

areas, no measurements indicated significantly elevated activity remained. 

Following the final surface scan, soil samples were collected for laboratory analysis.  Because Areas 2, 4, 

9, 11, 12, and 14 were relatively small (each area was less than 100 square meters), the number and 

locations of samples collected within these survey units were based on professional judgment, rather than 

on statistical techniques presented in MARSSIM.  Descriptions of individual sample locations are 

documented in field notes (see Appendix C). 

At each sampling location, a soil sample was collected, packaged in a labeled plastic jar, and placed in a 

cooler.  The collected samples were shipped to TestAmerica in Earth City, Missouri, for analysis for 

radionuclides via gamma spectroscopy.  Table D-2 in Appendix D presents results of analyses for all 

targeted radioactive elements, and Appendix E provides the laboratory analytical reports. 

4.4 SURVEY RESULTS 

The summary statistics of the radium-226 soil sample data from the Class 1 survey units are listed in 

Table 2.  The average radium-226 concentration in the survey units ranged from 1.0 to 3.9 pCi/g.  Review 

of the data shows that only two Class 1 survey units—Areas 1 and 8—are associated with individual 

sample concentrations exceeding the radium-226 RA level of 6.87 pCi/g.  Therefore, further evaluation of 

the Area 1 and 8 data is necessary to determine if these survey units meet the release criteria.  At each of 

the other Class 1 survey units (Areas 2-7 and 9-12), all soil samples yielded radium-226 concentrations 

less than the RA level of 6.87 pCi/g.  Thus, no further evaluation of the data for Areas 2-7 and 9-12 is 

necessary to demonstrate that these survey units meet the release criteria. 
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TABLE 2 

 

CLASS 1 SURVEY UNIT RESULTS COMPARED TO THE REMOVAL ACTION LEVEL 

RADIATION – STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS 

 

Survey Unit 
Number of 

Measurements 

Radium-226 Measurements 

(pCi/g) 

Minimum Maximum Average 

Area 1 12 0.61 17.3 3.1 

Area 2 4 1.43 1.66 1.5 

Area 3 18 0.94 4.11 2.0 

Area 4 12 1.15 3.27 1.8 

Area 5 25 0.97 3.79 1.7 

Area 6 4 1.76 6.31 3.8 

Area 7 18 0.91 1.86 1.2 

Area 8 12 1.11 9.50 3.9 

Area 9 1 1.31 1.31 1.31 

Area 11 1 1.19 1.19 1.19 

Area 12 6 0.73 1.22 1.0 

Area 14 5 0.92 3.46 1.8 

Removal Action Level for Radium-226:  6.87 pCi/g 

Notes: 

Shaded values exceed the site-specific radium-226 removal action level of 6.87pCi/g. 

pCi/g picoCuries per gram 

The individual radium-226 concentrations (in pCi/g) associated with Areas 1 and 8 are: 

Area 1: 0.61,  0.62,  0.65,  0.71,  0.83,  0.88,  0.89,  0.89
1
,  2.00,  2.44,  9.40,  17.3 

Area 8: 1.11,  1.46,  1.46,  2.63,  2.67,  2.92,  3.67,  3.69,  3.81,  5.31,  8.30,  9.50
2 

Notes: 

1 This measurement is associated with a laboratory duplicate measurement of 0.85 pCi/g. 
2 This measurement is associated with a laboratory duplicate measurement of 9.40 pCi/g. 

Areas 1 and 8 are associated with 12 sample concentrations each (not including laboratory duplicate 

measurements), and within each area, only two of the 12 sample concentrations exceed the RA level of 

6.87 pCi/g.  These individual sample concentrations exceeding the RA level indicate that small elevated 

areas of activity may remain within the survey units.  In contrast, the mean radium-226 concentrations of 

both survey units (3.1 pCi/g for Area 1 and 3.9 pCi/g for Area 8) are less than the RA level, indicating 

that overall concentrations within the survey units could be characterized as meeting the release criteria.  

MARSSIM addresses concerns regarding both wide area concentrations (activity) and small areas of 

elevated activity.  The following sections evaluate these considerations with respect to the Area 1 and 8 

survey data. 
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4.5 STATISTICAL TESTS 

MARSSIM describes use of the Wilcoxon Rank Sum (WRS) test for interpreting FSS data where the 

radionuclides of concern occur naturally in soil (such as radium-226).  This statistical test is designed to 

detect whether or not activity in a survey unit exceeds the DCGLW.  For this site, the WRS test is used to 

assess data from the Area 1 and Area 8 Class 1 survey units.  The WRS test compares measurements in 

the Class 1 survey units to those in the reference area and is designed to detect whether or not activity in a 

survey unit exceeds the activity of the reference area by more than the DCGLW.  The hypotheses tested by 

the WRS test were: 

Null Hypothesis:  The median concentration in the survey unit exceeds that in the reference area 

by more than the DCGLW. 

Alternative Hypothesis:  The median concentration in the survey unit exceeds that in the 

reference area by less than the DCGLW. 

The null hypothesis is assumed true unless the statistical test indicates that it should be rejected in favor 

of the alternative.  Some or all of the survey unit measurements may be larger than some reference area 

measurements, while still meeting the release criterion (EPA 2000). 

MARSSIM provides the following outline for applying the WRS test (EPA 2000): 

1. Obtain the adjusted reference area measurements, Zi, by adding the DCGLW to each reference 

area measurement, Xi.  Zi = Xi + DCGLW. 

2. The m adjusted reference sample measurements, Zi, and the n survey unit sample 

measurements, Yi, are pooled and ranked in order of increasing size from 1 to N, where N is 

the total number of survey and reference area measurements. 

3. If several measurements are tied (i.e., have the same value), they are all assigned the average 

rank of that group of tied measurements. 

4. If there are t “less than” values, give all of these the average of the ranks from 1 to t.  

Therefore, assign all of them the rank t(t+1)/(2t) = (t+1)/2, which is the average of the first t 

integers.  If there is more than one detection limit, all observations below the largest detection 

limit should be treated as “less than” values. 

5. Sum the ranks of the adjusted measurements from the reference area, Wr.  Note that because 

the sum of the first N integers is N(N+1)/2, one can equivalently sum the ranks of the 

measurements from the survey unit, Ws, and compute Wr = N(N+1)/2 –Ws. 

6. Compare Wr with the critical value given in Table I.4 of MARSSIM for the appropriate 

values of n, m, and  (note that the value for  is established in the QAPP [Tetra Tech 2012]).  

If Wr is greater than the tabulated value, reject the hypothesis that the survey unit exceeds the 

release criterion. 
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The WRS analysis of the Area 1 and 8 Class 1 survey units proceeded as described in MARSSIM (see 

Appendix E).  In Tables E-1 and E-2 in Appendix E, the “Area” columns denote if the measurement was 

from the survey unit or from the reference area.  The “Adjusted Data” were obtained by adding the 

DCGLW (5 pCi/g) to the reference area measurements only, and leaving the survey measurements 

unchanged.  The numeric ranks of the Adjusted Data appear in the “Ranks” column, and the sum of the 

ranks is determined.  The “Reference Area Ranks” column contains only the ranks belonging to the 

reference area measurements, and the total of these ranks is determined.  The sum of the reference area 

ranks is compared with the critical value listed in MARSSIM Table I.4 for corresponding power, ; the 

number of reference area samples, m; and the number of study area samples, n (EPA 2000).  These values 

for these parameters for each of the Class 1 survey units are shown in Appendix E, Tables E-1 and E-2.  

To complete the WRS test, the sum of the reference area ranks is compared with the critical value.  If the 

sum of the reference area ranks is less than the critical value, the null hypothesis is accepted; otherwise, 

the null hypothesis is rejected.  As shown in Appendix E, Tables E-1 and E-2, the null hypothesis is 

rejected for the Area 1 and 8 Class 1 survey units; therefore, based on this WRS test, the median 

concentration in these survey units does not appear to exceed that in the reference area by more than the 

DCGLW. 

4.6 ELEVATED MEASUREMENT COMPARISON 

MARSSIM addresses the concern for small areas of elevated activity by using the “elevated measurement 

comparison”—an alternative to statistical methods whereby each survey measurement is compared to an 

investigation level called the DCGLEMC.  Typically, elevated measurements (i.e., measurements that 

exceed the DCGLW) are deemed acceptable provided that the DCGLEMC is not exceeded.  The DCGLEMC 

is the DCGLW modified to account for the reduction in dose (or risk) of smaller areas and is 

mathematically determined by multiplying the DCGLW by a correction factor called the area factor.  The 

area factor is equal to the magnitude by which the concentration within the small area of elevated activity 

can exceed the DCGLW while maintaining compliance with the release criterion.  Thus, area factors are 

specific to (1) the size of the elevated area of activity under evaluation, and (2) the underlying exposure 

assumptions used to determine the DCGLW.  MARSSIM states that this approach “is a defensible 

modification because the exposure assumptions (e.g., exposure time and duration) are the same as those 

used to develop the DCGLW” (EPA 2000). 

MARSSIM provides an illustrative example for generating area factors for outdoor areas (see MARSSIM, 

Section 5.5.2.4).  In the MARSSIM example, the guidance describes using modeling software to calculate 

dose rates for various smaller area sizes (e.g., 1, 3, 10, 30, 100, 300, 1,000, and 3,000 m
2
) and then 
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dividing these resulting dose rates by the dose rate that corresponds to the “wide area” size used to 

calculated the DCGLW (10,000 m
2
 in the example).  These relative dose rates are the area factors.  Thus, 

in this example, the area factor is equal the ratio of the smaller area dose rate to the dose rate of the larger 

area (the “wide area”) used to determine the DCGLW.  Using this general approach, area factors were 

developed for the Standard Products site via the following steps: 

1. The external gamma exposure pathway was selected as the modeled pathway for calculating the 

area factors for the site; this approach involves specification of the DCGLW as 5 pCi/g because 

that was the surface soil cleanup criterion for radium-226 developed for cleanup of radiation-

contaminated soil under the UMTRCA of 1978, as found in 40 CFR Part 192.  According to a 

1998 EPA memorandum, the purpose of this criterion was to limit the risk from inhalation of 

radon decay products in houses built on mine tailings, and to limit gamma radiation exposure to 

people using contaminated land (EPA 1998).  This memorandum further explains that the 

concentration criterion for surface soil (5 pCi/g of radium-226) is a health-based standard and is 

based on exposure to gamma radiation.  Because the DCGLW is based on the UMTRCA cleanup 

criterion of 5 pCi/g of radium-226, and this criterion is based on gamma radiation exposure, the 

external gamma exposure pathway is evaluated for the purpose of determining area factors. 

2. Data for evaluating risks from external gamma radiation within areas of various sizes is obtained 

from the document Ratios of Dose Rates for Contaminated Slabs (Eckerman 2007).  This 

document presents calculated ratios of dose rates from various radionuclides, including 

radium-226, for external gamma exposure over contaminated slabs of various sizes relative to 

the dose rate over a contaminated slab of infinite size (an infinite ground plane source).  Ratios 

for the radionuclide “Ra-226+D” specified in the document constitute the basis for calculating 

the area factors, and are shown in the first column of Table E-3 in Appendix E.  The “+D” 

notation indicates that the calculated ratios account for exposure to progeny (daughters) of 

radium-226.  The ratios of dose rates from Eckerman are plotted in Figure E-1 of Appendix E, 

and a best-fit-line to the data within a region of interest allows interpretation of additional ratios 

for other slab sizes from the data. 

3. As shown in Table E-3 in Appendix E, ratios of dose rates expressed in terms relative to an 

infinite ground source are converted to ratios relative to a 10,000 m
2
 ground plane source.  This 

size ground plane source (10,000 m
2
) represents the size of the “wide area”—it was selected in 

absence of any specific assumptions known to establish the UMTRCA cleanup criterion, and 

because this slab size is commonly used as a default slab size in risk-based calculations (this is 

the slab size used in the MARSSIM example and is the default slab size used in EPA’s 

calculator for preliminary remediation goals [PRG] for radionuclides [EPA 2013]). 

4. The inverse of the dose ratios (relative to a 10,000 m
2
 ground place source) are calculated, and 

these values equal the area factors corresponding to the various slab sizes (see fourth column of 

Table E-3 in Appendix E). 

5. DCGLEMC values are calculated for the various slab sizes by multiplying the associated area 

factor by the DCGLW of 5.0 pCi/g (see fifth column of Table E-3 in Appendix E). 

Table 3 lists DCGLEMC values calculated using the preceding steps for slab sizes between 3 and 

10,000 m
2
. 
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TABLE 3 

 

SITE-SPECIFIC AREA FACTORS AND DCGLEMC VALUES 

RADIATION – STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS 

 

Slab Size 

(m
2
) 

Area Factor 

(unitless) 

DCGLEMC 

(pCi/g) 

3 10.2 51 

5 6.1 31 

7 4.9 24 

10 4.06 20 

24 2.75 14 

50 2.17 11 

100 1.81 9.0 

500 1.34 6.7 

1,000 1.22 6.1 

2,000 1.13 5.7 

5,000 1.05 5.2 

10,000 1.00 5.0 

Notes: 

DCGLEMC  Derived concentration guideline level for elevated measurement comparison 

m2  Square meter 

pCi/g  picoCuries per gram 

To conduct the elevated measurement comparison, a relevant DCGLEMC among those determined for 

various areas of elevated activity (i.e., for the various slab sizes) must be selected and then compared to 

the specific elevated measurement under evaluation.  Table 4 shows the elevated measurement 

comparisons for the Area 1 and 8 survey units (the surface soil survey units with measurements exceeding 

the DCGLW plus the average background), and identifies the basis for selection of the relevant DCGLEMC. 

  



 

X9004.12.0299.000 17 

TABLE 4 

 

ELEVATED MEASUREMENT COMPARISONS 

RADIATION – STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS 

 

Survey Unit 
Area of Elevated Activity 

and Basis of Estimation 

Elevated 

Radium-226 

Measurement(s) 

(pCi/g) 

DCGLEMC 

Corresponding 

to Size of 

Elevated Area 

of Activity 

(pCi/g) 

Result of 

Comparison to 

Relevant 

DCGLEMC 

Area 1 

(outdoor area of 

650 E. Gilbert St. 

where radium-

impacted soils had 

been temporarily 

stockpiled) 

No larger than the area 

bounded by scanning 

measurements.  An upper-

range estimate of this area 

is 5 m
2
 

9.4 

17.3 
31 

Elevated 

measurements 

associated with 

small areas of 

activity do not 

exceed the relevant 

DCGLEMC 

Area 8 

(area of 

excavation within 

paved alley 

adjacent to 940 St. 

Francis St. South) 

No larger than the average 

area bounded by the Final 

Status Survey samples.  

This value is yielded by 

dividing the survey unit 

area, 84 m
2
, by the number 

of survey unit samples, 12, 

to yield 7 m
2
 

9.5 

8.3 
24 

Elevated 

measurements 

associated with 

small areas of 

activity do not 

exceed the relevant 

DCGLEMC 

Notes: 

DCGLEMC Derived concentration guideline level for elevated measurement comparison 

ft2  Square feet 

m2  Square meter 

pCi/g  picoCuries per gram

Based on the above elevated measurement comparison, no measurements in the survey units exceed 

relevant DCGLEMC values, indicating the site is in compliance with the release criterion. 
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5.0 EVALUATION OF INTERIOR SURVEY AND SAMPLING DATA 

As described in Section 3.1, a discrete area of elevated gamma activity had been found during the RSE in 

the 650 E. Gilbert St. warehouse building; and during the July/August 2012 RA activities, concrete 

flooring was removed from the area and underlying materials were excavated.  In the excavation, a small 

concrete vault was encountered.  EPA observed that the highest gamma readings appeared to be 

associated with a gray granular material; this material was removed from the vault.  In addition, material 

from around the vault and portions of the vault were removed until it appeared further removal would 

undermine the structural integrity of the building slab and nearby interior walls. 

Before backfilling the excavation, EPA obtained field measurements and collected one soil sample to 

characterize the final excavation.  Analysis of the soil sample collected adjacent to a vault wall (sample 

INSIDE PIT 3’) indicated a radium-226 concentration of 1.56 pCi/g—less than the time-critical RA level 

of 6.87 pCi/g.  Real-time measurements recorded by EPA indicated that the cleanup had substantially 

reduced gross gamma activity.  Following the excavation, EPA observed a maximum dose rate reading of 

approximately 100 µR/hr using a Ludlum Model 192 microR detector held on contact with remaining 

vault walls.  Based on the field measurements and the results of the soil sample collected from adjacent to 

the vault walls (which was less than the time-critical RA level of 6.87 pCi/g), the remaining elevated 

gamma activity appeared to be associated with contamination on the inside surface of the remnant 

concrete vault.  To reduce the likelihood of contact with these surfaces, and to provide shielding of gross 

gamma activity, the excavation was backfilled with concrete. 

Following restoration of the interior excavation, START obtained dose rate readings using a Ludlum 

Model 192 microR held at waist level.  Dose rate readings over the excavated area ranged from 

approximately 6 to 9 µR/hr, and appeared to be consistent with background dose rate readings (a 

background reading of approximately 8 µR/hr was observed within an area inside the warehouse building 

near the west pedestrian door). 
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6.0 SUMMARY 

START was tasked by EPA to conduct RA support activities at the Standard Products site in Wichita, 

Kansas.  The former Standard Products facility was the location of an aircraft instrument repair shop in 

the 1950s and 1960s (KDHE 2006).  Based on information obtained during previous investigations, EPA 

determined that radium-226 was present in soils at levels that posed an imminent threat to human 

populations, thereby warranting a time-critical RA.  The several parcels that comprise the site include 

650 East Gilbert Street, the location of the former Standard Products facility, and adjoining parcels where 

radiologically impacted soil has been identified (an alley, a private residence at 920 S. St. Francis Street, 

and the Guadalupe Clinic at 940 S. St. Francis Street) (see Attachment A, Figure 2).  Radium-impacted 

soil at the 920 S. St. Francis Street parcel was addressed during a RA in July 2009 (see Tetra Tech 2010).  

The RA activities conducted in July/August 2012 and June 2013, described herein, addressed radium-226 

impacted materials at 650 East Gilbert Street, 940 St. Francis Street South, and an adjoining alley. 

RA activities included excavation and off-site disposal of radium-226 impacted material, acquisition of 

real-time monitoring data, and completion of an FSS in accordance with MARSSIM to determine if 

survey units could be released for unrestricted use.  During the excavation, surface soils were continually 

scanned by START for gross gamma activity.  Post-excavation soil samples were collected and submitted 

to TestAmerica for analysis via gamma spectroscopy.  Laboratory analysis of the soil samples indicated 

several radium-226 measurements in surface soil that exceeded the RA level of 6.87 pCi/g.  Therefore, 

further comparison of the data to the release criterion was necessary.  The WRS test was used to compare 

measurements of survey units characterizing wide areas to measurements collected from a reference area.  

Elevated measurements were evaluated using the EMC test.  Based on the results of the WRS test, the 

median radium-226 activity in the survey units characterizing wide areas did not appear to exceed that in 

the reference area by more than the DCGLW, and the EMC test indicated that those survey measurements 

that exceeded the DCGLW plus background did not appear to indicate areas of significantly elevated 

activity.  Therefore, the results of the FSS indicate that surface soils of the site, including the 12 Class 1 

survey units that were established and sampled, should be released for unrestricted use. 

A removal was also conducted within the 650 E. Gilbert warehouse building to address a small area in a 

hallway of the building exhibiting elevated gamma readings.  Upon removing concrete flooring overlying 

the area, a small concrete vault was encountered and a gray granular material was observed inside the 

vault.  This material appeared to be associated with the highest elevated gross gamma readings 

encountered during the excavation, and it was removed from the concrete vault, along with portions of the 

vault and some surrounding soil.  Materials were removed until it appeared further removal would 
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undermine the structural integrity of the building slab and nearby interior walls.  Although the removal 

substantially reduced gross gamma activity readings, elevated readings remained following the excavation 

(EPA observed a maximum dose rate reading of approximately 100 µR/hr using a Ludlum Model 192 

microR detector held on contact with remaining vault walls).  Based on field measurements and analysis 

of a soil sample collected adjacent to the vault, the remaining elevated gamma activity appeared to be 

associated with contamination on the inside surface of the remnant concrete vault.  To reduce the 

likelihood of contact with these surfaces, and to provide shielding of gross gamma activity, the excavation 

was backfilled with concrete.  Following restoration of the concrete floor, START obtained dose rate 

readings using a Ludlum Model 192 microR held at waist level and obtained readings that appeared to be 

consistent with background dose rate readings.  
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Wichita, Kansas

Figure 4
Excavation Areas, Reference Area

Soil Sample Locations,
and Pre-Removal (March 2009)

Gamma Survey Results Map

Date:  09/11/2013 Drawn By:  Nick Wiederholt Project No:  X9004.L.12.0299.000

Legend
!> Reference area soil sample

Gamma Survey Location
! < 17,659 cpm

Below Investigation Level
! 17,659 - 31,794 cpm

Investigation Level to 2x Background
! 31,794 - 47,691 cpm

2x Background to 3x Background
! 47,691 - 63,588 cpm

3x Background to 4x Background
! > 63, 588 cpm

> 4x Background
Local Road
Area addressed during a previous
Removal Action in 2009
Excavated area

Guadalupe Clinic
940 S. St. Francis St.

Phillips Southern Electric
650 E. Gilbert St.

Private Residence
920 S. St. Francis St.

±30 0 30

Feet

X:\
G\

90
04

\02
99

\00
0\P

roj
ec

ts\
mx

d\F
igu

re4
_0

91
11

3.m
xd

Notes:  Measurements were collected using a Ludlum
3x3 detector.
The Investigation Level is the mean of background readings
plus 10 times the standard deviation of the background
readings.  Areas that exhibited gamma activity above the
Investigation Level were subjected to additional
investigation following the initial surface soil gamma survey.

cpm Counts Per Minute
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Radiation - Standard Products, Inc. (Former)
Wichita, Kansas

Figure 5
Post-Removal June 2013

Gamma Survey Results Map
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APPENDIX B 

 

PHOTOGRAPHIC RECORD 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

1 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows the Area 3 excavation at 650 

E. Gilbert St. parcel. 
1 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Southeast PHOTOGRAPHER Robert Monnig 7/19/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 
This photograph shows the Area 7 excavation at 650 E. 

Gilbert St. parcel. 
2 

CLIENT U.S. Environmental Protection Agency Region 7 
Date 

Direction:  South 
PHOTOGRAPHER Jason Heflin 

7/21/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

2 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 

This photograph shows the Area 13 excavation where 

a small sub-grade vault that was encountered after 

removing a portion of the concrete slab where 

elevated gamma activity had been detected in the 650 

E. Gilbert St. warehouse building. 

3 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: South PHOTOGRAPHER Tom Mahler, EPA 7/26/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 

This photograph shows another view of the small sub-

grade vault in the 650 E. Gilbert St. warehouse 

building. 

4 

CLIENT U.S. Environmental Protection Agency Region 7 
Date 

Direction:  West PHOTOGRAPHER Tom Mahler, EPA 7/26/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

3 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows excavation in Area 8 near the 

Guadalupe Center (940 St. Francis St. South). 
5 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Southwest PHOTOGRAPHER Robert Monnig 7/28/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 

This photograph shows another view of the excavation 

in Area 8 near the Guadalupe Center (940 St. Francis 

St. South). 

6 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  North PHOTOGRAPHER Robert Monnig 7/28/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

4 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows the final extent of  the Area 8 

excavation. 
7 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Northeast PHOTOGRAPHER Robert Monnig 7/28/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 

This photograph shows the final extent of  the Area 9 

excavation in the alley adjacent to the Guadalupe 

Center (940 St. Francis St. South). 

8 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Southwest PHOTOGRAPHER Robert Monnig 7/29/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

5 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 

This photograph shows railcars staged on a track 

adjacent to the 650 E. Gilbert St. parcel.  Radium-

impacted soil and material were loaded onto into the 

rail cars and transported to an EnergySolutions 

disposal facility near Clive, Utah. 

9 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: Northeast PHOTOGRAPHER Robert Monnig 8/16/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 

This photograph shows placarding of a railcar used to 

transport radium-impacted material to the 

EnergySolutions disposal facility near Clive, Utah. 

10 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Southeast PHOTOGRAPHER Robert Monnig 8/16/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

6 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 

This photograph shows the restored condition of the 

Area 13 excavation in the 650 E. Gilbert St. 

warehouse building. 

11 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: West PHOTOGRAPHER Robert Monnig 8/17/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 

This photograph shows the restored condition of the 

Area 8 excavation in the alley between 650 E. Gilbert 

St. and 940 St. Francis St. South. 

12 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  South PHOTOGRAPHER Robert Monnig 11/7/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

7 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 9 excavation near 940 St. Francis St. South. 
13 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: North PHOTOGRAPHER Robert Monnig 11/7/12 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 
This photograph shows the restored condition of the 

Area 11 and 12 excavations. 
14 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Northeast PHOTOGRAPHER Robert Monnig 11/7/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

8 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows Area 14 on the 650 E. Gilbert 

St. parcel being excavated. 
15 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: North PHOTOGRAPHER Robert Monnig 6/25/13 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

 

DESCRIPTION 
This photograph shows Area 14 on the 650 E. Gilbert 

St. parcel being excavated. 
16 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction:  Northeast PHOTOGRAPHER Robert Monnig 11/7/12 



Radiation – Standard Products, Inc. (Former) 

Wichita, Kansas 

9 

TETRA TECH 

PROJECT NO. 

X9004.12.0299.000 

DESCRIPTION 
This photograph shows additional limited excavation 

being conducted in Area 6. 
17 

CLIENT U.S. Environmental Protection Agency Region 7 Date 

Direction: North PHOTOGRAPHER Robert Monnig 6/25/13 



 

 

APPENDIX C 

 

FIELD NOTES 



.. 
ALL-WEATHER 

LEVEL 
N°:.,l1 

S\ .. "'1"' ~ ~rocl~~'r~ 

~~,twO\.\ 



/229 

7-/~ ... /Z 

/6//0 

1 /6'1& 
;(- /¥'d 

. . /t='OJ 

3 



3?. iP.s.sl 

~~~o/J I. ' 

-# - f ~ 

c 



., I 



r 

• 

t I 

t I 

/1]0 
/;?a> 

'-L 

1 If~ 
I 

+ 
I 







, 

-, l,l__,;__t 
I 

, 



17 
~~U · \'-

0 ~. 00 

4c_~¥evL.h_ \,e.. ~ "+- ~f'""~'j 
\~N>.-,.~ .. r M; rc;,. ~·""' , "l\,.._e_. qrey ""'-A~d 
'-"'~ ---.1-L.r-ll-~rel ~o- ~\.c_ s-.:k~ '; 
\;,.1\- )......_ : ret-.., \leJ... (4._~~:L ~'r'L _ 

~tr\., .. t e.\t.v,~l .... ~. ~ -t\-....... 

~' , (..V~ ·. ~ > ~ ~ f!__ "\"'- ,.,..;:;. r'"+-::""J 
" ~_1\.-... <..i_.,lrf~. N... '\~4.-f~v .._ _ 
~\'L ~..l <; \\" <.\.t~ \,e..~'-v~ ~ ,:·+ 
"'' >~ !:J- <L < +< . I 



lH I 
~-" 7J,, \ 1_. 

l-\~_h ..... os; <.. ~ . \. .. e \k ~ ~"'<:.- ~.: ' : 0/\ , 

f:..-tL. o; L V~ ....... - <e.'>t. ~ ... k <.. Ll -- =~ ) I 
~4ef.~)~....._ -:..r..,_ ... , .... ~: ~ 

\-., . \ 1 ~l c s \.. h_,. l_b-:_ ~' l 
~ ...,.......-e ~tyj~ ~. - ...... J ~ It ., ,...itS lf' ..J(" I~ 

I 

l "' '7 .. . 1 ~ _,~J ~ ......, : .... ~ -v,...,.\:~r. 

""3:"' -\f '\. !.a L\ .s-'V \ot. c-- '- \ 

~\\.(, l ·~ .l 
~"-... ~ l( '- <(_w .. k.l r: l 

1: '?- J' r:...-"' "'"--~-~, ..... ~-=-- ~ 4-. ~- ~ 
v r\...\ \\-- ~ " q_ \\~--

--

f 

1 ('-<=t( L1-
0\9 5'5 12-.~ t'too"~ \Jn.s,t~ . 
cl ,s . ~ ~~J.L s~~r nmh(f. .. -1o~o.y1 f'R. 

JA1JL~ !tX<:A~;(\~ "3>f o4 s :~ ~ Q.ll~, 
oi S"iP std Ra._dttt. 1lil: fn31 • .l-~ t:t=l1\ 

19 

~ o 1 s ~ '" · -.Sdo.d Ro.do..t-o ~ l9 3 ·z. ~ .s t r""' 
.tf.(p3 i i.S (\~( G-~o..G.~\~~ CD "-kr
{1_~_h!.: ~ ~J ,{93'2... i.~ ~f.f~:i:k. 

G<\\ 1.. --~:!_sp~nJ~ ch{.c.~f (}.- .t-4 ( '/'! n 'lh _ 

a..)(L~b~. ~ G.cl.-.-6 ':: ~"lfJ *+'"' · 
_ ~Ac~J '-'4\"'t ~s Zo~ k c.fPl• UM~ l:s "~ .. 

)/Or> -+~(J.. ~ .. ) ~ b~'-~"\- o.'S~.\h~ ~,.~ \. 
. HI ~ l -+"'-v\. 

11 J\.o 
'li ~'\ 

r 1'1 '{1 
'-

~"Q ~~ 111\T\tk c~ t_..l\\ ...... "" ~
"on~ t...\~~\ -.1\. ~ ~-
t:~ ~;" l • uv.....J.~ s,.\ ~r-""' ~ '\. 
fL.,~ ~ ()1\Y\\ ~ \-l ~~tA"""(r ~~ ~ L~'~""
a-~~ w \..... ~ 111.\-to 1.~1.. f\),,:: qc-~ 

s+~ e$od~ ii(p~ \ v·'\4~; y....,tg,C> +f-3
· 

~f' Q.J 4 Jt(o3"l l.j .. lu.~: L{ol.o. ~ ~) ~ -
LOA~ 

. . I 
~\~~-

1 ._ 



20 ) 
I J z.q_ I '2. ~o-'1\.J... J Pr~~t.h 

o; o() A""--~ V\s.h. :s .. [t)0 ttd~1.1.k 1"\(.1}:6. 
O(J 6 5-la..- ~ (~~U-D ;11 {/3Uy-Atlej1 _ 

013] ~ l~J·c.~ rlltp~~l4.clK G.t4.-. 
o'T5, FonJ:ar.c.J ./1-s/ J" umJ fJL{t AJ-. f z. .... '{ I,..Jt , 

It 'll 

11\ "l. 

dtc.l rourtt.. /'VJ1. lo5 k~~(JM'· J ~ ... 
c .. t:'v .. \~~ v.,.,. 6~ ZA.kt,~.i-UN~ ~" ~. 
f 1 o~0 a. ~=ll c.~knl.oA. . t. ;"'} A~ g 

( {!. I.S t-\J~i r--~, 1-tJ. IZc)h Molll'l\O 
Sc("h~ S t"'-- l:)~:f\. ~}.t,~"'~\~~~. w~\\ 
~\...t. N" '"Lx 1. ~ RW~ s ~~" 
"lf-• ...-" \\.1 o.n .. ~ I $-1.0 I It '4"1, ~...-ll 
~ o '~,.'-o-_,Y~"~J ~ ~ .3·rtJ ~tf~ · 
-tk. ~\-c~.\;."-- '.S -~~ · St~'i\~ ...,..;'... 

" ~~'-"c.R t'\ ~ I . We).\_~ ~j~-" 
\~~"'(J'"'r '" ~"' 9:Xt~~f-Y1\ ~ s 
I 5 fAR Is.~ . &~,~ s~-\ ~'" .. ~ 
~'~ w-..s ;L~ ~~~ Jb~ ~~ 
,~ \\4\'- B._t.\{~o~Lw:.' \\t. ~\t,\ J' 
'1s /o - I S 11.1.12/k. 
£"~ ~ .. , .,ut .. vtt\tJ ~~ ~ . rJ...,--s_ 'L.>-1. 

ll. J Ot'l\,. ~)- ' C. t1c. 

S\~ {l~ch.,o~.. \t~l = '\u~.~ ~~3 

I {g31...:: (p 3.\ f+3 I 

. ' ~"S"OEJ I --

1 

' 
• 

H1.~1 - I oJ'Z.£11 

4 • • 

l 
21 



:G2 

7 /~lf/tz. ~{$\"~ d {l-oJ~d-.s 
I~ /.{0 1 Are" t c. ... J ~ o.i't -t..o~tl-e. C'! 

4,.1·.}\ ~~ ~M ID~' t _ ctpo.;n J .foM"'4)tr'a~l 
f'-110 ~..,.\ :J~ 



25 



27 

.. I oo t> 



{1.-)o 

I ~9 I 
~o..~J {>rbliMJ:;, 

~ ~\J O.trivL C1f\·.Jt, ~\\ ~t~ ~~J..l 
toc-t:(\G.L .aip;--'-0~· ~d--
(L ~1.'~<\'i~ ~ V"\nr\ttl ~~~s ~~~~ 

o\_ \_~ ~"-- ~r-'fl' I 12.\u ... ""-'\:o.-.. 
' - ~ ~i~ ~~~\.~·~\ rt~rk\_ A-' -

- ~ ~~ . f\~ \g c,Jcq ~ • .h t> 

~~J; I hl.J'ol~vtfl f\r~b.._ U- ;_s ~<'" 
~~\ ·\2)'Q ~~ r .. ~ ~~'aceO~\.~ ~-

- ~"-s;_ s;~ \JI..tl~:t;)~ I c.,.u...\1-- ft-
- +,..;~..._.t:l (l.._ ~<.~\- ~S>. d:~ ..... J 

_ ~ :;.""-~<;~\~ ~ l o..cll.~ ~ ~- w\h .. 

~~ s~~~·"' o-..,J, Q\w.ck 
~ (~u..~) ~ (<. r1b~~·} --

_ LQ.,....L. z-.k__~ 

.-L 

--+-+ ~ -r t - --
I ~ .. u-,.L. 



I . 
~~~,~~ -\)r<>U.s 

31. 

(L~,.cl;"~ wJb._ _wliu.•"'- { ~ "\.. ht.IJ 
cJ ~CA.' '5f f ~vt-l s~4 -1\.. ~o..~to1 ~ 

' 

lQOO 

111-u 

l 



I ,_f 



 

 

APPENDIX D 

 

TABULATED LABORATORY DATA 



TABLE D-1

LABORATORY RESULTS FOR BACKFILL MATERIAL

RADIATION - STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS

Units Backfill Sample
KDHE Tier 2 Risk-Based Cleanup 

Value for Residential Scenarios

-

No VOCs detected at 

concentrations above 

laboratory detection limits

-

-

No SVOCs detected at 

concentrations above 

laboratory detection limits

-

mg/kg 3.4 B 11.3

mg/kg 116 15,300

mg/kg < 1.1 39

mg/kg 7.9 33.6

mg/kg 8.6 B, J 400

mg/kg < 0.035 2

mg/kg 1.2 B 391

mg/kg < 2.1 391

pCi/g 0.89 NE

Notes:

All units in milligrams per kilogram (mg/kg)

B Laboratory qualifier indicating the analyte was also detected in the method blank

J Laboratory qualifier indicated the result is less than the laboratory reporting limit and the result is estimated

KDHE Kansas Department of Health and Environment

mg/kg Milligrams per kilogram

NE Not established

pCi/g picoCuries per gram

Radium-226

Analyte

Volatile Organic Compounds 

(VOC)

Semivolatile Organic 

Compounds (SVOC)

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver



TABLE D-2

LABORATORY RESULTS FOR SOIL SAMPLES

RADIATION - STANDARD PRODUCTS, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

AREA 1-1 8/17/2012 < 1.5 < 1.5 0.89 0.75 0.89 < 1.5 < 0.34 < 1.6 < 0.73 0.53 0.53 0.59 < 0.47 0.274

AREA 1-1 (duplicate)
1

8/17/2012 < 1.6 < 1.6 0.85 0.71 0.85 < 1.8 < 0.36 < 1.9 < 0.42 0.56 0.56 0.57 < 0.49 0.223

AREA 1-2 8/17/2012 < 1.7 < 1.7 0.71 0.59 0.71 < 2.0 < 0.36 < 1.8 < 1.0 0.71 0.71 0.55 < 0.54 0.19

AREA 1-3 8/17/2012 < 2.6 < 2.6 0.83 0.96 0.83 < 2.8 < 0.54 < 2.5 < 1.6 < 0.43 < 0.43 0.62 < 0.97 0.216

AREA 1-4 8/17/2012 < 2.1 < 2.1 0.89 1.09 0.89 2.1 < 0.48 < 2.0 < 0.46 0.63 0.63 0.70 0.68 0.214

AREA 1-5 8/17/2012 < 1.3 < 1.3 0.61 0.68 0.61 < 1.8 0.24 < 1.4 0.30 0.38 0.38 0.48 < 0.53 0.176

AREA 1-6 8/17/2012 < 2.0 < 2.0 0.62 0.70 0.62 < 2.4 < 0.43 < 1.8 < 0.85 0.69 0.69 0.58 < 0.59 0.249

AREA 1-7 8/17/2012 < 2.2 < 2.2 2.0 2.3 2.0 < 2.9 < 0.54 < 1.8 < 0.47 0.97 0.97 1.04 < 0.73 0.42

AREA 1-8 8/17/2012 < 4.1 < 4.1 9.4 10.2 9.4 5.0 < 0.67 < 4.0 < 0.99 1.01 1.01 0.95 < 0.83 0.36

AREA 1-9 8/17/2012 < 1.4 < 1.4 0.88 0.87 0.88 < 2.7 < 0.36 < 1.0 < 0.33 0.43 0.43 0.427 < 0.40 0.187

AREA 1-10 8/17/2012 < 4.6 < 4.6 17.3 18.1 17.3 8.9 < 1.0 < 5.1 < 1.3 1.25 1.25 0.80 < 1.1 0.39

AREA 1-11 8/17/2012 < 2.2 < 2.2 2.44 2.82 2.44 2.4 < 0.56 < 2.5 < 0.91 0.83 0.83 0.59 < 0.58 0.236

AREA 1-12 8/17/2012 < 1.5 < 1.5 0.65 0.63 0.65 < 1.9 < 0.38 < 1.8 < 0.52 0.64 0.64 0.41 < 0.52 0.159

Minimum 0.61

Maximum 17.3

Mean 3.1

AREA #2 N0' E0' 7/25/2012 < 2.7 < 2.7 1.43 1.62 1.43 < 2.7 < 0.54 < 3.1 < 2.0 1.41 1.41 1.51 1.48 0.55

AREA #2 N12' E0' 7/25/2012 < 3.7 < 3.7 1.66 1.70 1.66 < 4.0 < 0.87 < 4.2 < 1.5 1.55 1.55 1.71 < 1.1 0.65

AREA #2 N0' E12' 7/25/2012 2.2 2.2 1.44 1.34 1.44 2.6 < 0.55 < 3.0 < 2.0 1.40 1.40 1.47 < 1.2 0.55

AREA #2 N12' E12' 7/25/2012 < 3.1 < 3.1 1.51 1.54 1.51 < 3.3 < 0.57 < 2.6 < 0.94 1.32 1.32 1.46 1.32 0.50

Minimum 1.43

Maximum 1.66

Mean 1.5

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

Area 1

Area 2



TABLE D-2 (Continued)

LABORATORY RESULTS FOR SOIL SAMPLES

RADIATION - STANDARD PRODUCTS, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

AREA#3 N0'E0' (duplicate)
1

7/20/2012 < 2.2 < 2.2 3.90 4.07 3.90 4.2 < 0.54 < 2.2 < 0.7 0.49 0.49 0.5 < 0.53 0.159

AREA#3 N0'E0' 7/20/2012 < 2.6 < 2.6 4.08 4.1 4.08 3.8 < 0.63 < 2.7 < 0.53 0.32 0.32 0.66 < 0.57 0.184

AREA#3 N12'E0' 7/20/2012 < 2.4 < 2.4 2.38 2.52 2.38 3.4 < 0.54 < 2.5 < 0.52 0.99 0.99 0.81 < 0.88 0.336

AREA#3 N24'E0' 7/20/2012 < 2.4 < 2.4 1.47 1.64 1.47 4.0 < 0.62 < 2.9 < 1.1 1.59 1.59 1.38 < 0.69 0.53

AREA#3 N36'E0' 7/20/2012 < 2.3 < 2.3 1.60 1.54 1.60 < 3.1 < 0.6 < 3.1 < 1.0 1.44 1.44 1.2 1.55 0.61

AREA#3 N48'E0' 7/20/2012 2.2 2.2 1.33 1.35 1.33 < 2.5 < 0.43 < 2.6 < 1.6 1.44 1.44 1.16 < 0.78 0.48

AREA#3 N60'E0' 7/20/2012 < 2.1 < 2.1 2.46 2.37 2.46 3.2 < 0.46 < 2.0 < 0.34 0.72 0.72 0.41 < 0.46 0.213

AREA#3 N0'E12' 7/20/2012 < 3.4 < 3.4 3.06 3.47 3.06 < 3.4 < 0.69 < 4.5 < 1.1 < 0.52 < 0.52 0.82 < 1.1 0.31

AREA#3 N12'E12' 7/20/2012 < 2.8 < 2.8 1.34 1.38 1.34 < 3.1 0.40 < 2.6 < 1.1 1.54 1.54 1.28 < 1.0 0.56

AREA#3 N24'E12' 7/20/2012 < 3.2 < 3.2 1.31 1.58 1.31 7.9 < 0.67 < 3.0 < 1.6 1.67 1.67 1.46 2.1 0.54

AREA#3 N36'E12' 7/20/2012 < 2.3 < 2.3 1.60 1.31 1.60 < 2.9 < 0.63 < 2.9 < 0.59 1.65 1.65 1.38 < 1.0 0.54

AREA#3 N48'E12' 7/20/2012 < 2.9 < 2.9 1.28 1.68 1.28 < 3.2 < 0.66 < 2.9 0.79 1.89 1.89 1.58 2.22 0.52

AREA#3 N60'E12' 7/20/2012 < 1.7 < 1.7 1.51 1.54 1.51 < 3.5 < 0.4 < 1.5 < 0.43 0.28 0.28 0.365 < 0.43 0.146

AREA#3 N0'E24' 7/20/2012 2.7 2.7 4.11 4.63 4.11 5.0 < 0.59 < 2.8 < 1.5 1.16 1.16 0.77 < 0.95 0.39

AREA#3 N0'E24'  (duplicate)
1

7/20/2012 < 2.6 < 2.6 4.06 4.07 4.06 4.9 < 0.61 < 2.9 < 0.43 1.04 1.04 0.73 < 0.85 0.269

AREA#3 N12'E24' 7/20/2012 < 2.2 < 2.2 1.37 1.45 1.37 < 2.4 < 0.5 < 2.1 < 0.86 0.63 0.63 1.27 < 0.78 0.49

AREA#3 N24'E24' 7/20/2012 < 2.0 < 2.0 1.41 1.61 1.41 < 2.6 < 0.36 < 2.6 < 1.3 0.97 0.97 1.19 0.92 0.47

AREA#3 N36'E24' 7/20/2012 < 2.1 < 2.1 1.07 1.30 1.07 < 2.5 < 0.52 < 2.1 < 1.7 1.34 1.34 1.24 < 0.71 0.38

AREA#3 N48'E24' 7/20/2012 < 3.6 < 3.6 0.94 1.32 0.94 < 3.3 < 0.52 < 3.5 < 2.2 < 0.68 < 0.68 0.83 < 1.5 < 0.19

AREA#3 N60'E24' 7/20/2012 < 3.0 < 3.0 2.91 3.57 2.91 3.9 < 0.63 < 2.5 < 1.7 1.11 1.11 1.07 < 0.74 0.311

Minimum 0.94

Maximum 4.11

Mean 2.0

AREA#4 N0'E12' 7/21/2012 < 3.7 < 3.7 3.27 3.27 3.27 < 3.4 < 0.8 < 3.7 < 1.9 < 0.58 < 0.58 0.88 < 1.2 0.45

AREA#4 N12'E12' 7/21/2012 < 2.8 < 2.8 1.26 1.13 1.26 < 2.9 < 0.67 < 2.7 < 1.8 0.88 0.88 1.05 < 1.1 0.34

AREA#4 N24'E12' 7/21/2012 < 2.4 < 2.4 1.15 1.33 1.15 < 3.3 < 0.64 < 2.6 < 1.1 1.09 1.09 1.31 0.69 0.45

AREA#4 N36'E12' 7/21/2012 < 2.6 < 2.6 2.03 2.18 2.03 < 3.4 < 0.62 < 3.0 < 1.9 1.28 1.28 1.21 1.1 0.41

AREA#4 N48'E12' 7/21/2012 < 3.6 < 3.6 2.24 2.65 2.24 < 3.3 < 0.75 < 3.1 < 0.41 1.40 1.40 1.56 1.56 0.54

AREA#4 N48'E12'  (duplicate)
1

7/21/2012 < 2.4 < 2.4 2.02 2.52 2.02 3.3 < 0.44 < 3.1 < 0.59 0.80 0.80 1.28 1.06 0.48

AREA#4 N60'E12' 7/21/2012 < 2.5 < 2.5 1.41 1.45 1.41 < 2.5 < 0.53 < 2.4 < 1.3 1.21 1.21 1.43 1.1 0.54

AREA#4 N0'E24' 7/21/2012 < 2.0 < 2.0 1.28 1.52 1.28 < 2.2 < 0.42 < 2.1 < 1.6 0.98 0.98 0.92 < 0.7 0.343

AREA#4 N12'E24' 7/21/2012 4.8 4.8 2.07 2.43 2.07 3.7 < 0.43 < 2.7 < 1.2 1.18 1.18 0.98 < 0.77 0.282

AREA#4 N24'E24' 7/21/2012 < 2.5 < 2.5 1.70 1.96 1.70 < 3.1 < 0.59 < 2.9 < 1.7 1.30 1.30 1.09 < 0.64 0.45

AREA#4 N36'E24' 7/21/2012 < 2.1 < 2.1 1.29 1.32 1.29 < 2.4 < 0.46 < 2.4 0.45 0.79 0.79 1.08 1.05 0.297

AREA#4 N48'E24' 7/21/2012 < 3.6 < 3.6 1.67 1.61 1.67 4.3 < 0.72 < 3.5 < 0.75 1.45 1.45 1.04 < 1.4 0.36

AREA#4 N60'E24' 7/21/2012 < 3.1 < 3.1 2.6 2.91 2.60 3.4 < 0.70 < 3.2 < 0.49 1.34 1.34 1.24 < 1.2 0.41

Minimum 1.15

Maximum 3.27

Mean 1.8

Areas 3

Areas 4



TABLE D-2 (Continued)

LABORATORY RESULTS FOR SOIL SAMPLES

RADIATION - STANDARD PRODUCTS, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

AREA #5 N24' E0'  (duplicate)
1

7/24/2012 < 2.5 < 2.5 1.90 2.36 1.90 < 2.9 < 0.63 < 2.4 < 1.6 0.96 0.96 0.89 < 0.65 0.35

AREA #5 N24' E0' 7/24/2012 < 2.2 < 2.2 1.95 2.06 1.95 < 2.4 < 0.54 < 2.4 < 1.6 0.83 0.83 0.97 1.19 0.379

AREA #5 N36' E0' 7/24/2012 < 2.3 < 2.3 1.34 1.38 1.34 3.0 < 0.60 < 3.2 < 1.6 1.44 1.44 1.15 < 0.75 0.45

AREA #5 N48' E0' 7/24/2012 < 2.6 < 2.6 1.53 1.66 1.53 < 3.0 < 0.73 < 2.9 < 0.85 1.38 1.38 1.42 < 0.81 0.48

AREA #5 N60' E0' 7/24/2012 < 1.9 < 1.9 2.45 2.75 2.45 < 2.1 < 0.5 < 2.6 < 1.3 0.95 0.95 0.65 < 0.66 0.292

AREA #5 N72' E0' 7/24/2012 2.2 2.2 3.37 3.35 3.37 2.8 < 0.64 < 2.8 < 1.1 1.18 1.18 0.73 0.62 0.255

AREA #5 N24' E12' 7/24/2012 2.6 2.6 1.12 1.04 1.12 < 2.9 < 0.36 < 2.4 0.39 1.25 1.25 1.10 < 0.73 0.48

AREA #5 N36' E12' 7/24/2012 < 2.5 < 2.5 1.26 1.40 1.26 < 2.9 < 0.49 < 2.9 < 0.84 1.01 1.01 1.11 < 1.1 0.45

AREA #5 N48' E12' 7/24/2012 < 2.8 < 2.8 1.38 1.21 1.38 < 2.7 < 0.57 < 2.7 < 1.2 1.45 1.45 1.04 < 0.73 0.42

AREA #5 N60' E12' 7/24/2012 < 2.5 < 2.5 2.75 2.90 2.75 2.8 < 0.45 < 2.4 < 0.53 1.09 1.09 0.73 < 0.66 0.283

AREA #5 N72' E12' 7/24/2012 < 2.6 < 2.6 1.16 1.33 1.16 < 2.4 < 0.42 < 2.3 4.7 1.47 1.47 1.25 0.86 0.368

AREA #5 N84' E12' 7/24/2012 < 2.4 < 2.4 1.2 1.31 1.20 < 2.9 < 0.46 < 2.8 < 0.51 1.15 1.15 1.33 < 0.77 0.34

AREA #5 N0' E24' 7/25/2012 < 2.7 < 2.7 1.35 1.09 1.35 < 2.5 < 0.63 < 2.9 < 1.0 0.93 0.93 1.31 0.81 0.48

AREA #5 N72' E36' 7/25/2012 < 3.4 < 3.4 3.79 3.89 3.79 < 3.0 < 0.68 < 2.8 < 1.9 1.48 1.48 1.46 1.2 0.54

AREA #5 N12' E24' 7/25/2012 < 3.0 < 3.0 1.32 1.29 1.32 3.8 < 0.68 < 3.4 < 1.0 1.14 1.14 1.34 1.54 0.43

AREA #5 N24' E24' 7/25/2012 < 2.7 < 2.7 1.42 1.37 1.42 < 2.7 < 0.58 < 2.4 < 0.13 1.08 1.08 1.21 < 0.76 0.45

AREA #5 N24' E24'  (duplicate)
1

7/25/2012 < 2.9 < 2.9 1.37 1.48 1.37 < 2.9 < 0.67 < 2.5 < 1.1 1.07 1.07 1.20 < 0.87 0.42

AREA #5 N36' E24' 7/24/2012 3.4 3.4 1.31 1.31 1.31 < 4.1 < 0.74 < 3.5 < 1.0 1.45 1.45 1.21 < 1.4 0.36

AREA #5 N48' E24' 7/24/2012 3.1 3.1 0.97 1.43 0.97 < 2.6 < 0.58 < 2.3 < 2.1 1.49 1.49 1.27 < 1.0 0.35

AREA #5 N60' E24' 7/24/2012 < 2.7 < 2.7 1.36 1.52 1.36 < 2.6 < 0.60 < 3.0 < 1.2 1.38 1.38 1.28 < 0.97 0.48

AREA #5 N72' E24' 7/24/2012 < 2.2 < 2.2 1.46 1.47 1.46 7.2 < 0.61 < 3.0 < 0.51 1.44 1.44 1.46 < 0.77 0.48

AREA #5 N0' E36' 7/25/2012 < 1.9 < 1.9 1.17 1.28 1.17 < 3.1 < 0.64 < 2.6 < 0.98 1.14 1.14 1.30 0.93 0.46

AREA #5 N12' E36' 7/25/2012 < 3.0 < 3.0 1.45 1.69 1.45 < 3.3 < 0.40 < 0.47 < 0.64 1.28 1.28 1.78 1.41 0.62

AREA #5 N24' E36' 7/25/2012 < 2.4 < 2.4 1.65 1.87 1.65 < 2.6 < 0.61 < 3.1 < 2.2 1.86 1.86 1.67 1.83 0.6

AREA #5 N36' E36' 7/24/2012 < 2.5 < 2.5 1.76 2.12 1.76 < 2.6 < 0.54 < 3.0 < 1.2 1.61 1.61 1.58 < 0.85 0.57

AREA #5 N48' E36' 7/24/2012 < 2.6 < 2.6 1.03 1.07 1.03 < 2.5 < 0.50 < 2.4 < 1.6 0.97 0.97 1.03 < 0.65 0.274

AREA #5 N60' E36' 7/24/2012 < 2.0 < 2.0 1.91 1.83 1.91 < 2.8 < 0.56 < 2.3 0.44 1.37 1.37 1.46 < 0.73 0.48

Minimum 0.97

Maximum 3.79

Mean 1.7

ALLEYWAY MIDDLE NORTH END 8/1/2012 < 2.8 < 2.8 6.31 6.62 6.31 4.4 < 0.71 < 2.8 0.59 0.65 0.65 0.45 < 0.68 0.173

ALLEY SOUTH TO MIDDLE SECTION 8/1/2012 < 3.5 < 3.5 3.71 3.64 3.71 < 3.6 < 0.67 < 3.3 < 0.76 < 0.63 < 0.63 0.39 < 0.9 < 0.14

S END 7/31/2012 < 2.6 < 2.6 3.31 3.62 3.31 3.6 < 0.69 < 2.9 < 1 1.11 1.11 0.79 < 0.71 0.262

N END 7/31/2012 < 3.6 < 3.6 1.76 1.85 1.76 4.9 < 0.81 < 4.4 < 2.6 1.44 1.44 1.25 < 1.5 0.52

Minimum 1.76

Maximum 6.31

Mean 3.8

Area 6

Areas 5



TABLE D-2 (Continued)

LABORATORY RESULTS FOR SOIL SAMPLES

RADIATION - STANDARD PRODUCTS, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

AREA#7 N0'E0' 7/21/2012 < 2.4 < 2.4 1.08 1.46 1.08 < 3.0 < 0.59 < 2.8 < 0.98 1.13 1.13 0.98 0.85 0.449

AREA#7 N12'E0' 7/21/2012 < 2.1 < 2.1 1.03 1.23 1.03 < 2.6 < 0.55 < 2.7 < 1.8 1.48 1.48 1.33 1.26 0.374

AREA#7 N24'E0' 7/21/2012 < 2.8 < 2.8 1.30 1.40 1.3 < 2.7 < 0.59 < 2.7 < 0.81 1.55 1.55 1.29 1.28 0.48

AREA#7 N36'E0' 7/21/2012 < 1.9 < 1.9 1.34 1.45 1.34 2.2 < 0.53 < 2.3 < 0.76 1.15 1.15 0.95 < 0.56 0.412

AREA#7 N48'E0' 7/21/2012 < 1.7 < 1.7 1.42 1.33 1.42 < 2.6 < 0.48 < 2.3 0.32 1.29 1.29 1.05 0.97 0.36

AREA#7 N60'E0' 7/21/2012 < 1.7 < 1.7 0.91 1.03 0.91 < 2.3 < 0.54 < 2.1 < 0.91 0.87 0.87 1.00 < 0.68 0.413

AREA#7 N72'E0' 7/21/2012 < 2.6 < 2.6 0.91 1.04 0.91 < 2.7 < 0.52 < 2.2 < 1.6 1.16 1.16 1.05 1.45 0.392

AREA#7 N84'E0' 7/21/2012 < 2.0 < 2.0 0.99 1.23 0.99 < 2.2 < 0.47 < 2.2 < 0.56 1.14 1.14 1.07 < 0.71 0.375

AREA#7 N96'E0' 7/21/2012 < 2.8 < 2.8 0.96 1.29 0.96 < 3.1 < 0.63 < 3.2 < 1.9 1.49 1.49 1.29 < 0.88 0.51

AREA#7 N0'E12' 7/21/2012 < 2.3 < 2.3 0.99 1.30 0.99 < 2.8 < 0.43 < 2.7 < 0.96 0.94 0.94 1.11 0.9 0.49

AREA#7 N12'E12' 7/21/2012 < 3.5 < 3.5 1.86 1.85 1.86 < 3.9 < 0.86 < 4.0 < 2.5 0.79 0.79 1.14 < 1.3 0.42

AREA#7 N24'E12' 7/21/2012 < 3.1 < 3.1 1.38 1.33 1.38 3.9 < 0.66 < 2.9 < 0.36 1.55 1.55 1.18 1.0 0.54

AREA#7 N36'E12' 7/21/2012 < 2.3 < 2.3 1.17 1.19 1.17 5.7 < 0.49 < 2.1 < 0.57 1.54 1.54 1.06 0.91 0.44

AREA#7 N48'E12' 7/21/2012 < 1.9 < 1.9 1.27 1.20 1.27 < 2.5 < 0.49 < 2.4 < 0.47 0.97 0.97 0.96 < 0.63 0.39

AREA#7 N60'E12' 7/21/2012 < 2.5 < 2.5 0.98 0.89 0.98 < 2.8 < 0.52 < 2.6 0.32 1.18 1.18 0.97 0.91 0.334

AREA#7 N72'E12' 7/21/2012 < 2.1 < 2.1 1.06 1.06 1.06 < 3.1 < 0.6 < 2.4 0.51 1.61 1.61 1.26 < 0.8 0.43

AREA#7 N84'E12' 7/21/2012 < 2.3 < 2.3 1.36 1.31 1.36 < 2.8 < 0.51 < 2.2 0.40 1.37 1.37 1.27 < 0.7 0.294

AREA#7 N96'E12' 7/21/2012 < 2.8 < 2.8 1.21 1.37 1.21 2.9 < 0.56 < 3.2 < 2.1 1.10 1.1 1.45 1.47 0.42

Minimum 0.91

Maximum 1.86

Mean 1.2

AREA 8 N10E3 7/28/2012 < 3.9 < 3.9 9.50 9.8 9.5 7.1 < 0.69 < 3.7 < 0.92 0.62 0.62 0.54 < 0.85 0.26

AREA 8 N10E3 (duplicate)
1

7/28/2012 < 3.0 < 3.0 9.40 9.5 9.4 5.2 < 0.83 < 3.7 < 1.3 0.46 0.46 0.6 < 0.88 0.229

AREA 8 N2E11 7/28/2012 4.2 4.2 2.92 3.27 2.92 < 2.2 < 0.55 < 1.9 < 0.61 0.58 0.58 0.69 < 0.58 0.29

AREA 8 N10E11 7/28/2012 2.2 2.2 1.46 1.72 1.46 < 2.4 < 0.41 < 2.5 < 1.0 1.13 1.13 0.84 < 0.72 0.41

AREA 8 N2E19 7/28/2012 2.2 2.2 1.46 1.7 1.46 2.4 < 0.49 < 2.2 < 1.4 0.68 0.68 0.83 0.91 0.297

AREA 8 N50E3 7/29/2012 < 3.3 < 3.3 1.11 1.3 1.11 < 3.2 < 0.79 < 3.4 < 2.3 0.77 0.77 1.23 < 1.2 0.43

AREA 8 N2E3 7/28/2012 3.3 3.3 2.67 2.81 2.67 2.8 < 0.59 < 2.5 < 1.2 0.55 0.55 0.58 < 0.82 0.155

AREA 8 N18E3 7/28/2012 < 4.2 < 4.2 8.30 8.5 8.3 8.1 < 0.95 < 3.8 < 0.99 0.51 0.51 0.69 < 0.99 0.126

AREA 8 N10E19 7/28/2012 < 3.0 < 3 5.31 5.73 5.31 4.0 < 0.63 < 2.9 < 0.67 0.44 0.44 0.39 < 0.62 0.102

AREA 8 N18E11 7/28/2012 < 2.2 < 2.2 3.69 3.67 3.69 < 2.8 < 0.66 < 2.8 < 1.5 1.07 1.07 0.79 < 0.69 0.29

AREA 8 N42E3 7/29/2012 3.5 3.5 3.81 4.24 3.81 < 3.3 < 0.48 < 3.0 < 0.69 1.16 1.16 1.16 < 0.68 0.5

AREA 8 N34E3 7/29/2012 < 2.3 < 2.3 2.63 2.28 2.63 2.8 < 0.63 < 3.6 < 1.7 1.17 1.17 1.03 1.12 0.385

AREA 8 N26E3 7/29/2012 < 2.9 < 2.9 3.67 3.85 3.67 < 3.9 < 0.82 < 3.9 < 1.1 0.94 0.94 1.42 < 1.2 0.55

Minimum 1.11

Maximum 9.50

Mean 3.9

AREA 9 7/29/2012 < 2.2 < 2.2 1.31 1.47 1.31 2.9 < 0.55 < 2.1 < 1.0 1.27 1.27 1.22 < 0.72 0.381

AREA #11 N0' E0' 7/25/2012 < 2.6 < 2.6 1.19 1.2 1.19 < 4.0 < 0.37 < 2.3 < 1.6 1.57 1.57 1.26 1.12 0.434

Area 11

Areas 7

Areas 8

Area 9



TABLE D-2 (Continued)

LABORATORY RESULTS FOR SOIL SAMPLES

RADIATION - STANDARD PRODUCTS, INC. (FORMER) - WICHITA, KANSAS

Sample Name Date Collected U-238 Th-234 Ra-226 Pb-214 Bi-214 Pb-210 U-235 Pa-231 Ac-227 Ra-228 Ac-228 Pb-212 Bi-212 Tl-208

Sample Information U-238 Decay Series U-235 Decay Series Th-232 Decay Series

AREA#12 N0'E0' 7/23/2012 < 1.9 < 1.9 0.73 0.51 0.73 3.1 < 0.5 < 2.4 < 0.82 < 0.47 < 0.47 0.38 < 0.98 0.175

AREA#12 N12'E0' 7/23/2012 < 2.5 < 2.5 1.04 1.07 1.04 < 2.5 < 0.54 < 2.6 < 0.35 0.70 0.70 0.98 < 0.79 0.329

AREA#12 N24'E0' 7/23/2012 < 2.6 < 2.6 1.22 1.36 1.22 < 3.1 < 0.44 < 2.6 < 1.3 0.87 0.87 1.11 < 0.77 0.38

AREA#12 N0'E12' 7/23/2012 < 2.6 < 2.6 0.91 1.01 0.91 < 3.0 < 0.55 < 2.3 0.37 0.72 0.72 1.11 1.02 0.44

AREA#12 N12'E12' 7/23/2012 < 1.7 < 1.7 0.96 1.06 0.96 < 2.1 < 0.47 < 2.0 < 0.37 1.22 1.22 0.94 < 0.62 0.344

AREA#12 N24'E12' 7/23/2012 < 2.4 < 2.4 0.92 1.05 0.92 < 2.8 < 0.51 < 2.4 < 1.6 1.32 1.32 0.95 < 0.68 0.44

Minimum 0.73

Maximum 1.22

Mean 1.0

INSIDE PIT 3' 7/27/2012 < 2.7 < 2.7 1.56 1.91 1.56 11.5 < 0.55 < 2 < 1.3 1.26 1.26 1.4 1.48 0.53

AREA 14-NORTH WALL 6/25/2013 < 2.64 < 2.64 2.27 2.34 2.27 3.35 < 0.637 < 2.65 < 1.08 1.26 1.26 1.21 1.84 0.418

AREA 14-SOUTH WALL 6/25/2013 < 2.27 < 2.27 1.28 1.36 1.28 < 2.80 < 0.499 < 2.42 < 1.15 0.915 0.915 0.828 1.11 0.301

AREA 14-SOUTH WALL  (duplicate)
1

6/25/2013 < 2.15 < 2.15 1.38 1.47 1.38 < 2.32 < 0.539 < 2.23 < 0.987 1.223 1.223 0.8851 < 1.04 0.3318

AREA 14-EAST WALL 6/25/2013 < 2.30 < 2.30 1.15 1.18 1.15 3.58 < 0.553 < 2.76 < 0.523 1.46 1.46 1.09 < 1.40 0.385

AREA 14-WEST WALL 6/25/2013 < 4.33 < 4.33 3.46 3.20 3.46 5.26 < 0.987 2.20 < 2.27 < 0.858 < 0.858 0.949 < 2.15 0.318

AREA 14-FLOOR 6/25/2013 < 2.23 < 2.23 0.92 0.917 0.916 2.87 < 0.434 < 2.09 < 1.41 0.733 0.733 0.771 < 0.941 0.232

Minimum 0.92

Maximum 3.46

Mean 1.8

REF-1 8/17/2012 < 2.3 < 2.3 0.80 0.99 0.8 < 2.5 < 0.48 < 2.2 < 0.61 0.75 0.75 0.61 < 0.81 0.35

REF-2 8/17/2012 < 1.4 < 1.4 0.82 0.98 0.82 < 1.5 < 0.35 < 1.3 < 0.37 0.5 0.5 0.74 < 0.6 0.262

REF-3 8/17/2012 2.2 2.2 0.69 0.7 0.69 < 2.1 < 0.41 < 1.7 < 0.59 0.43 0.43 0.4 < 0.62 0.237

REF-4 8/17/2012 < 1.5 < 1.5 0.78 0.89 0.78 < 1.9 < 0.46 < 1.9 < 0.36 0.66 0.66 0.66 < 0.57 0.228

REF-5 8/17/2012 < 3.2 < 3.2 1.07 1.14 1.07 3.5 < 0.61 < 3.1 < 1.4 1.28 1.28 1.08 < 1.1 0.52

REF-6 8/17/2012 1.8 1.8 0.86 0.92 0.86 < 1.9 < 0.38 < 1.6 < 0.77 1.01 1.01 0.79 < 0.55 0.272

REF-7 8/17/2012 < 1.7 < 1.7 0.69 0.76 0.69 < 1.7 < 0.34 < 1.9 < 0.95 0.58 0.58 0.46 < 0.5 0.136

Minimum 0.69

Maximum 1.07

Mean 0.8

Notes:

All results in picoCuries per gram (pCi/g)

Shaded values indicate Ra-226 concentrations exceeding the removal action level of 6.87 pCi/g.

Elements:

Ac:   Actinium                    Bi:  Bismuth                    Pa:  Protactinium                    Pb:  Lead                    Ra:  Radium                    Th:  Thorium                    Tl:  Thallium                    U:  Uranium

Area 12

Reference Area

1
 Laboratory duplicate not included in calculation of survey unit minimum, maximum, or average Ra-226 concentration.  As a conservative measure, the duplicate pair with the highest Ra-226 concentration is used in calculations.

Area 14

Area 13



 

 

APPENDIX E 

 

DATA SUPPORTING WRS AND EMC TESTS 



TABLE E-1

WILCOXON RANK SUM TEST FOR CLASS 1 SURVEY UNIT - AREA 1

RADIATION - STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS

Sample Name Area

Radium-226 

Measurement

(pCi/g)

Adjusted Data

(pCi/g)
Rank

Reference Area 

Rank

AREA 1-1 Survey 0.89 0.89 7 -

AREA 1-1 Survey 0.85

AREA 1-2 Survey 0.71 0.71 4 -

AREA 1-3 Survey 0.83 0.83 5 -

AREA 1-4 Survey 0.89 0.89 7 -

AREA 1-5 Survey 0.61 0.61 1 -

AREA 1-6 Survey 0.62 0.62 2 -

AREA 1-7 Survey 2.0 2.0 9 -

AREA 1-8 Survey 9.4 9.4 18 -

AREA 1-9 Survey 0.88 0.88 6 -

AREA 1-10 Survey 17.3 17.3 19 -

AREA 1-11 Survey 2.44 2.44 10 -

AREA 1-12 Survey 0.65 0.65 3 -

REF-1 Reference 0.80 5.80 14 14

REF-2 Reference 0.82 5.82 15 15

REF-3 Reference 0.69 5.69 11 11

REF-4 Reference 0.78 5.78 13 13

REF-5 Reference 1.07 6.07 17 17

REF-6 Reference 0.86 5.86 16 16

REF-7 Reference 0.69 5.69 11 11

188 97

WRS Test Parameters

DCGLW 5 pCi/g

Number of reference area samples, m 7

Number of study area samples, n 12

Average Radium-226 concentration of reference area samples 0.8 pCi/g

Average Radium-226 concentration of study area samples 3.1 pCi/g

α 0.05

Critical Value (from MARSSIM Table I.4) 90

WRS Test Conclusion

Notes

Shading identifies individual measurements that exceed the DCGLW plus the average reference area concentration

DCGLW Derived Concentration Guideline Level for average concentrations over a wide area

ft
2

square foot

m
2

square meter

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual

pCi/g picoCuries per gram

WRS Wilcoxon Rank Sum

Sum =

Because the sum of the reference area ranks is greater than the critical value, the null hypothesis is rejected and test indicates that the 

median concentration in the survey unit exceeds that in the reference area by less than the DCGLW.

Laboratory duplicate not used



TABLE E-2

WILCOXON RANK SUM TEST FOR CLASS 1 SURVEY UNIT - AREA 8

RADIATION - STANDARD PRODUCTS, INC. (FORMER), WICHITA, KANSAS

Sample Name Area

Radium-226 

Measurement

(pCi/g)

Adjusted Data

(pCi/g)
Rank

Reference Area 

Rank

AREA 8 N10E3 Survey 9.5 9.50 19 -

AREA 8 N10E3 Survey 9.4

AREA 8 N2E11 Survey 2.92 2.92 6 -

AREA 8 N10E11 Survey 1.46 1.46 2 -

AREA 8 N2E19 Survey 1.46 1.46 2 -

AREA 8 N50E3 Survey 1.11 1.11 1 -

AREA 8 N2E3 Survey 2.67 2.67 5 -

AREA 8 N18E3 Survey 8.3 8.30 18 -

AREA 8 N10E19 Survey 5.31 5.31 10 -

AREA 8 N18E11 Survey 3.69 3.69 8 -

AREA 8 N42E3 Survey 3.81 3.81 9 -

AREA 8 N34E3 Survey 2.63 2.63 4 -

AREA 8 N26E3 Survey 3.67 3.67 7 -

REF-1 Reference 0.80 5.80 14 14

REF-2 Reference 0.82 5.82 15 15

REF-3 Reference 0.69 5.69 11 11

REF-4 Reference 0.78 5.78 13 13

REF-5 Reference 1.07 6.07 17 17

REF-6 Reference 0.86 5.86 16 16

REF-7 Reference 0.69 5.69 11 11

188 97

WRS Test Parameters

DCGLW 5 pCi/g

Number of reference area samples, m 7

Number of study area samples, n 12

Average Radium-226 concentration of reference area samples 0.82 pCi/g

Average Radium-226 concentration of study area samples 3.34 pCi/g

α 0.05

Critical Value (from MARSSIM Table I.4) 90

WRS Test Conclusion

Notes

Shading identifies individual measurements that exceed the DCGLW plus the average reference area concentration

DCGLEMC Derived Concentration Guideline Level for elevated measurement comparison

DCGLW Derived Concentration Guideline Level for average concentrations over a wide area

ft
2

square foot

m
2

square meter

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual

pCi/g picoCuries per gram

WRS Wilcoxon Rank Sum

Sum =

Because the sum of the reference area ranks is greater than the critical value, the null hypothesis is rejected and test indicates that the 

median concentration in the survey unit exceeds that in the reference area by less than the DCGLW.

Laboratory duplicate not used



TABLE E-3

DETERMINATION OF AREA FACTORS AND DCGLEMC VALUES FOR GROUND PLANE SOURCES OF VARIOUS SIZE

Ratio of Dose Rate Relative to 

Infinite Ground Plane Source 

(RDRRinf)

for Ra-226+D

[see Note 1]

Ratio of Dose Rate Relative to 

10,000 m2 Ground Plane 

Source (RDRR10000)

for Ra-226+D

[see Note 2]

Area Factor (AF) 

Corresponding to 

RDRR10000

[see Note 3]

DCGLEMC 

Corresponding to 

RDRR10000

[see Note 4]

- - - (pCi/g)

0.091 0.098 10.2 51

0.125 0.135 7.4 37

0.151 0.163 6.1 31

0.191 0.206 4.9 24

0.228 0.246 4.06 20

0.336 0.363 2.75 14

0.397 0.428 2.33 12

0.427 0.461 2.17 11

0.512 0.553 1.81 9.0

0.690 0.745 1.34 6.7

0.757 0.817 1.22 6.1

0.817 0.882 1.13 5.7

0.885 0.956 1.05 5.2

0.926 1.000 1.00 5.0

Notes:

1

2

3 AF = 1 / RDRR10000

4 DCGLEMC = DCGLW x AF; for the Standard Precision, Inc. Site, DCGLW = 5.0 pCi/g

AF Area factor

DCGLEMC Derived concentration guideline level for elevated measurement comparison

DCGLW Derived concentration guideline level for average concentrations over a wide area

m
2 Square meter

pCi/g picoCuries per gram

Ra-226 Radium-226

40

50

Size of Ground Plane 

Source (Slab Size)

(m
2
)

3

10

5

4

7

24

Except for slab sizes of 3, 5, 7, and 24 m2, dose rate ratios are those specified in Ratios of Dose Rates for Contaminated Slabs, K.F. Eckerman, September 20, 2007 (see http://epa-

prgs.ornl.gov/radionuclides/ContaminatedSlabs.pdf).  Dose rate ratios for slab areas of 3 and 20 m2 are extrapolated/interpolated from Eckerman data (see Appendix E, Figure E-1).

Dose ratio relative to 10,000 m
2
 ground plane source calculated by dividing the subject dose rate ratio (relative to infinite ground plane) by 0.926 (i.e, the dose rate ratio relative to infinite 

ground plane for a slab size of 10,000 m
2
).
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Best Fit Trendline (solid line) 

y = 0.1182ln(x) - 0.0393 

R² = 0.999 
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Figure E-1 

 

Ratio of Dose Rate Relative to an Infinite Ground Plane Source 

Extrapolated point for 3-square-meter slab:  (3, 0.9) 
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Case Narrative 
LOT NUMBER: F2G270459 

This report contains the analytical results for the 31 samples received under chain of custody by 
TestAmerica St. Louis on July 27, 2012. These samples are associated with your Radiation
Standard Products project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 

There were no nonconformances or observations noted with any analysis on this lot. 
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MEffiODS SUMMARY 

F2G270459 

PARAMETER 

Gamma Spectroscopy - Radium-226 & Hits 

References: 

ANALYTICAL 
METHOD 

EML GA-01-R MOD 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2G270459 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MVVKP 001 AREA #5 N24' EO' 07/24/12 15:34 
MVVKQ 002 AREA #5 N36' EO' 07/24/12 15:37 
MVVKR 003 AREA #5 N48 1 EO' 07/24/12 15:39 
MVVKT 004 AREA #5 N60' EO' 07/24/12 15:42 
MVVKV 005 AREA #5 N72' EO' 07/24/12 15:45 
MVVKW 006 AREA #5 N24' E12' 07/24/12 16:02 
MVVKX 007 AREA #5 N36' E12' 07/24/12 16:05 
MVVKO 008 AREA #5 N48' E12' 07/24/12 16:08 
MVVK1 009 AREA #5 N60' E12' 07/24/12 16:09 
MVVK2 010 AREA #5 N72 1 E12' 07/24/12 16:11 
MVVK3 011 AREA #5 N84' E12' 07/24/12 16:15 
MVVK4 012 AREA #5 NO I E24' 07/25/12 11:32 
MVVK5 013 AREA #5 N72' E36' 07/25/12 11:50 
MVVK6 014 AREA #2 NO I EO' 07/25/12 13:41 
MVVK7 015 AREA #2 N12' EO' 07/25/12 13:44 
MVVK8 016 AREA #2 NO I E12' 07/25/12 13:48 
MVVK9 017 AREA #2 N12' E12' 07/25/12 13:52 
MVVLA 018 BACKFILL 07/24/12 10:00 
MVVLC 019 AREA #11 NO' EO' 07/25/12 16:05 
MVVLD 020 AREA #5 N12' E24' 07/25/12 11:35 
MVVLE 021 AREA #5 N24' E24' 07/25/12 08:40 
MVVLF 022 AREA #5 N36' E24' 07/24/12 16:22 
MVVLG 023 AREA #5 N48' E24' 07/24/12 16:20 
MVVLH 024 AREA #5 N60' E24' 07/24/12 16:18 
MVVLJ 025 AREA #5 N72' E24' 07/24/12 16:15 
MVVLK 026 AREA #5 NO I E36' 07/25/12 11:27 
MVVLL 027 AREA #5 N12' E36' 07/25/12 11:29 
MVVLM 028 AREA #5 N24' E36' 07/25/12 08:32 
MVVLN 029 AREA #5 N36' E36' 07/24/12 16:30 
MVVLP 030 AREA #5 N48' E36' 07/24/12 16:26 
MVVLQ 031 AREA #5 N60' E36' 07/24/12 11:26 

NOTE (S): 

- The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N24' EO' 

Lab Sample ID: F2G270459-001 
Work Order: MVVKP 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.17 u 

Actinium 228 0.96 

Bismuth 212 0.36 u 

Bismuth 214 1. 90 

Lead 210 2.9 u 

Lead 212 0.89 

Lead 214 2.36 

Potassium 40 18.3 

Protactinium 231 0.8 u 

Radium (226) 1. 90 

Radium 228 0.96 

Thallium 208 0.35 

Thorium 234 1. 42 u 

Uranium 235 0.1 u 
Uranium 238 1. 42 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1534 
0920 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2213121 

0. 96 1.6 07/31/12 

0.29 0.33 07/31/12 

0.39 0.65 07/31/12 

0.31 0.21 07/31/12 

2.2 2.9 07/31/12 

0.19 0.18 07/31/12 

0.34 0.18 07/31/12 

2.8 0.7 07/31/12 

1.1 2.4 07/31/12 

0.31 1. 00 0.21 07/31/12 

0.29 0.33 07/31/12 

0.10 0.09 07/31/12 

0.96 2.5 07/31/12 

0.36 0.63 07/31/12 

0.96 2.5 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N24' EO' DUP 

Lab Sample ID: F2G270459-001X 
Work Order: MVVKP 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.06 u 

Actinium 228 0.83 

Bismuth 212 1.19 

Bismuth 214 1.95 

Lead 210 2.4 u 

Lead 212 0.97 

Lead 214 2.06 

Potassium 40 16.4 

Protactinium 231 0.23 u 

Radium (226) 1.95 

Radium 228 0.83 

Thallium 208 0.379 

Thorium 234 1. 76 u 

Uranium 235 0.21 u 
Uranium 238 1. 76 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Unoert. 

07/24/12 
07/27/12 

Prep 

1534 
0920 

(2 a+/-) RL rode 
Date 

pCi/g Batch # 2213121 
0.30 1.6 07/31/12 

0.26 0.37 07/31/12 

0.43 0.30 07/31/12 

0.31 0.19 07/31/12 

1.8 2.4 07/31/12 

0.19 0.17 07/31/12 

0.31 0.18 07/31/12 

2.5 0.4 07/31/12 

0.55 2.4 07/31/12 

0.31 1. 00 0.19 07/31/12 

0.26 0.37 07/31/12 

0.094 0.076 07/31/12 

0.79 2.2 07/31/12 

0.34 0.54 07/31/12 

0.79 2.2 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 



TestAmerica St. Louis

7 of 49 F2G270459

Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N36' EO' 

Lab Sample ID: F2G270459-002 
Work Order: MVVKO 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.04 u 

Actinium 228 1. 44 

Bismuth 212 0.73 u 

Bismuth 214 1.34 

Lead 210 3.0 

Lead 212 1.15 

Lead 214 1.38 

Potassium 40 19.2 

Protactinium 231 0.66 u 

Radium (226) 1.34 

Radium 228 1.44 

Thallium 208 0.45 

Thorium 234 1.5 u 

Uranium 235 0.14 u 

Uranium 238 1.5 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1537 
Date Received: 07/27/12 0920 

Total 
Uncert. !?rep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2213121 

0.60 1.6 07/31/12 

0.32 0.11 07/31/12 

0.51 0.75 07/31/12 

0.26 0.17 07/31/12 

2.2 2.8 07/31/12 

0.22 0.18 07/31/12 

0.25 0.19 07/31/12 

2.9 1.1 07/31/12 

0.46 3.2 07/31/12 

0.26 1. 00 0.17 07/31/12 

0.32 0.11 07/31/12 

0.10 0.07 07/31/12 

1.6 2.3 07/31/12 

0.36 0.60 07/31/12 

1.6 2.3 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/1.2 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N48' EO' 

Lab Sample ID: F2G270459-003 
Work Order: MVVKR 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0 0 44 u 

Actinium 228 1.38 

Bismuth 212 0.43 u 

Bismuth 214 1.53 

Lead 210 1.7 u 

Lead 212 1.42 

Lead 214 1.66 

Potassium 40 22.5 

Protactinium 231 0.98 u 

Radium (226) 1.53 

Radium 228 1. 38 

Thallium 208 0.48 

Thorium 234 1.8 u 

Uranium 235 0.14 u 
Uranium 238 1.8 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1539 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213121 

0.53 0.85 07/31/12 

0.32 0.19 07/31/12 

0.50 0.81 07/31/12 

0.29 0.17 07/31/12 

2.0 3.0 07/31/12 

0.35 0.17 07/31/12 

0.30 0.18 07/31/12 

3.3 0.8 07/31/12 

0.64 2.9 07/31/12 

0.29 1. 00 0.17 07/31/12 

0.32 0.19 07/31/12 

0.12 0.1 07/31/12 

2.0 2.6 07/31/12 

0.28 0.73 07/31/12 

2.0 2.6 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Samole ID: AREA #5 N60' EO' 

Lab Sample ID: F2G270459-004 
Work Order: MVVKT 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.15 u 

Actinium 228 0.95 

Bismuth 212 0.25 u 

Bismuth 214 2.45 

Lead 210 2.0 u 

Lead 212 0.65 

Lead 214 2.75 

Potassium 40 14.0 

Protactinium 231 0.32 u 

Radium (226) 2.45 

Radium 228 0.95 

Thallium 208 0.292 

Thorium 234 1.32 u 
Uranium 235 0.25 u 
Uranium 238 1.32 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1542 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2213121 
0. 29 1.3 07/31/12 

0.27 0.18 07/31/12 

0.39 0.66 07/31/12 

0.39 0.18 07/31/12 

1.5 2.1 07/31/12 

0.15 0.14 07/31/12 

0.37 0.20 07/31/12 

2.3 0.6 07/31/12 

0.35 2.6 07/31/12 

0.39 1.00 0.18 07/31/12 

0.27 0.18 07/31/12 

0.096 0.081 07/31/12 

0.66 1.9 07/31/12 

0.31 0.50 07/31/12 

0.66 1.9 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N72' EO' 

Lab Sample ID: F2G270459-005 
Work Order: MVVKV 

Matrix: SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.12 u 

Actinium 228 1.18 

Bismuth 212 0.62 

Bismuth 214 3.37 

Lead 210 2.8 

Lead 212 0.73 

Lead 214 3.35 

Potassium 40 16.2 

Protactinium 231 0. 68 u 

Radium (226) 3.37 

Radium 228 1.18 

Thallium 208 0.255 

Thorium 234 2.2 

Uranium 235 0.14 u 

Uranium 238 2.2 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1545 
Date Received: 07/27/12 092 0 

Total 
Uncert. I? rep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2213121 

0.16 1.1 07/31/12 

0.28 0.14 07/31/12 

0.37 0.52 07/31/12 

0.46 0.15 07/31/12 

2.2 2.8 07/31/12 

0.16 0.15 07/31/12 

0.43 0.20 07/31/12 

2.4 0.9 07/31/12 

0.90 2.8 07/31/12 

0.46 1. 00 0.15 07/31/12 

0.28 0.14 07/31/12 

0.081 0. 079 07/31/12 

1.7 2.1 07/31/12 

0.38 0. 64 07/31/12 

1.7 2.1 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N24' E12' 

Radiochemistry 

Lab Sample ID: F2G270459-006 Date Collected: 07/24/12 1602 
Work Order: MVVKW 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.39 

Actinium 228 1.25 

Bismuth 212 0. 60 u 
Bismuth 214 1.12 

Lead 210 2.3 u 
Lead 212 1.10 

Lead 214 1.04 

Potassium 40 20.1 

Protactinium 231 -0.04 u 
Radium (226) 1.12 

Radium 228 1. 25 

Thallium 208 0.48 

Thorium 234 2.6 

Uranium 235 0.19 u 
Uranium 238 2.6 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.23 

0.27 

0.48 

0.24 

2.1 

0.21 

0.22 

3.0 

0.10 

0.24 

0.27 

0.11 

1.8 

0.16 

1.8 

U Result is less than the sample detection limit. 

Date Received: 07/27/12 0920 

Prep 

mdc 
Date 

RL 

pCi/g Batch # 2213121 

0.33 07/31/12 

0.10 07/31/12 

0.73 07/31/12 

0.17 07/31/12 

2.9 07/31/12 

0.15 07/31/12 

0.17 07/31/12 

0.8 07/31/12 

2.4 07/31/12 

1. 00 0.17 07/31/12 

0.10 07/31/12 

0.08 07/31/12 

2.3 07/31/12 

0.36 07/31/12 

2.3 07/31/12 

Analysis 
Date 

Yld% 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N36' E12' 

Lab Sample ID: F2G270459-007 
Work Order: MVVKX 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.42 u 

Actinium 228 1.01 

Bismuth 212 0.39 u 

Bismuth 214 1. 26 

Lead 210 1.1 u 

Lead 212 1.11 

Lead 214 1. 40 

Potassium 40 21.0 

Protactinium 231 0.44 u 

Radium (226) 1. 26 

Radium 228 1.01 

Thallium 208 0.45 

Thorium 234 2.14 u 

Uranium 235 0.29 u 

Uranium 238 2 .14 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1605 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213121 

0.51 0.84 07/31/12 

0.30 0.35 07/31/12 

0.67 1.1 07/31/12 

0.29 0.20 07/31/12 

1.7 2.9 07/31/12 

0.23 0.19 07/31/12 

0.28 0.22 07/31/12 

3.5 0.9 07/31/12 

0.55 2.9 07/31/12 

0.29 1. 00 0.20 07/31/12 

0.30 0.35 07/31/12 

0.11 0.06 07/31/12 

0.97 2.5 07/31/12 

0.32 0.49 07/31/12 

0.97 2.5 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N48' E12' 

Radiochemistry 

Lab Sample ID: F2G270459-008 Date Collected: 

Work Order: MVVKO Date Received: 
07/24/12 
07/27/12 

1608 
0920 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.11 u 

Actinium 228 1.45 

Bismuth 212 0. 3 6 u 

Bismuth 214 1.38 

Lead 210 2.1 u 

Lead 212 1. 04 

Lead 214 1. 21 

Potassium 40 19.7 

Protactinium 231 0.25 u 

Radium (226) 1.38 

Radium 228 1.45 

Thallium 208 0.42 

Thorium 234 0.26 u 
Uranium 235 0.30 u 
Uranium 238 0.26 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.14 

0.33 

0.45 

0.29 

1.7 

0.20 

0.25 

3.1 

0.31 

0.29 

0.33 

0.11 

0.76 

0.36 

0. 76 

U Result is less than the sample detection limit. 

l?rep 

RL mdc 
Date 

pCi/g Batch # 2213121 
1.2 07/31/12 

0.21 07/31/12 

0.73 07/31/12 

0.19 07/31/12 

2.7 07/31/12 

0.15 07/31/12 

0.21 07/31/12 

0.7 07/31/12 

2.7 07/31/12 

1.00 0.19 07/31/12 

0.21 07/31/12 

0.07 07/31/12 

2.8 07/31/12 

0.57 07/31/12 

2.8 07/31/12 

Analysis 
Date 

Yld% 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N60' E12' 

Lab Sample ID: F2G270459-009 
Work Order: MVVK1 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.1 u 

Actinium 228 1.09 

Bismuth 212 0.34 u 

Bismuth 214 2.75 

Lead 210 2.8 

Lead 212 0.73 

Lead 214 2.90 

Potassium 40 15.1 

Protactinium 231 -0.2 u 

Radium (226) 2.75 

Radium 228 1.09 

Thallium 208 0.283 

Thorium 234 2.04 u 

Uranium 235 0.32 u 
Uranium 238 2.04 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

!?rep 

1609 
0920 

(2 a+/-) RL rode 
Date 

pCi/g Batch # 2213121 

0.14 0.53 07/31/12 

0.27 0.20 07/31/12 

0.40 0.66 07/31/12 

0.40 0.16 07/31/12 

1.8 2.5 07/31/12 

0.17 0.18 07/31/12 

0.39 0.22 07/31/12 

2.4 0.8 07/31/12 

1.4 2.4 07/31/12 

0.40 1. 00 0.16 07/31/12 

0.27 0.20 07/31/12 

0.082 0.072 07/31/12 

0.87 2.5 07/31/12 

0.35 0.45 07/31/12 

0.87 2.5 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N72' E12' 

Lab Sample ID: F2G270459-010 
Work Order: MVVK2 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 4.70 

Actinium 228 1. 47 

Bismuth 212 0.86 

Bismuth 214 1.16 

Lead 210 2.2 u 

Lead 212 1. 25 

Lead 214 1. 33 

Potassium 40 21.2 

Protactinium 231 0.29 u 

Radium (226) 1.16 

Radium 228 1.47 

Thallium 208 0.368 

Thorium 234 1. 00 u 

Uranium 235 0.28 u 

Uranium 238 1. 00 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1611 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 
(2 cr+/-) RL mdc 

Date 

pCi/g Batch # 2213121 

0.81 0.41 07/31/12 

0.32 0.16 07/31/12 

0.45 0.46 07/31/12 

0.26 0.19 07/31/12 

1.7 2.4 07/31/12 

0.22 0.15 07/31/12 

0.24 0.18 07/31/12 

3.1 1 07/31/12 

0.37 2.3 07/31/12 

0.26 1. 00 0.19 07/31/12 

0.32 0.16 07/31/12 

0.096 0.081 07/31/12 

0.76 2.6 07/31/12 

0.30 0.42 07/31/12 

0. 76 2.6 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 



TestAmerica St. Louis

16 of 49 F2G270459

Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N84' E12' 

Lab Sample ID: F2G270459-011 
Work Order: MVVK3 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.053 u 

Actinium 228 1.15 

Bismuth 212 0 0 68 u 

Bismuth 214 1.20 

Lead 210 0.3 u 

Lead 212 1.33 

Lead 214 1.31 

Potassium 40 19.5 

Protactinium 231 0.64 u 

Radium (226) 1. 20 

Radium 228 1.15 

Thallium 208 0.340 

Thorium 234 1.7 u 

Uranium 235 0.29 u 
Uranium 238 1.7 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1615 
0920 

(2 a+/-) RL rode 
Date 

pCi/g Batch # 2213121 

0.078 0.51 07/31/12 

0.28 0.40 07/31/12 

0.51 0.77 07/31/12 

0.25 0.15 07/31/12 

1.7 2.9 07/31/12 

0.23 0.14 07/31/12 

0.23 0.18 07/31/12 

3.0 0.8 07/31/12 

0.41 2.8 07/31/12 

0.25 1. 00 0.15 07/31/12 

0.28 0.40 07/31/12 

0.096 0.10 07/31/12 

1.5 2.4 07/31/12 

0.31 0.46 07/31/12 

1.5 2.4 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 



TestAmerica St. Louis

17 of 49 F2G270459

Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 NO' E24' 

Lab Sample ID: F2G270459-012 
Work Order: MVVK4 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.84 u 

Actinium 228 0.93 

Bismuth 212 0.81 

Bismuth 214 1.35 

Lead 210 1.8 u 

Lead 212 1.31 

Lead 214 1. 09 

Potassium 40 18.1 

Protactinium 231 0.41 u 

Radium (226) 1.35 

Radium 228 0 0 93 

Thallium 208 0.48 

Thorium 234 0.89 u 

Uranium 235 -0.10 u 

Uranium 238 0.89 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/25/12 1132 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213121 
0.66 1.0 07/31/12 

0.30 0.32 07/31/12 

0.54 0.81 07/31/12 

0.27 0.17 07/31/12 

1.7 2.5 07/31/12 

0.23 0.16 07/31/12 

0.26 0.21 07/31/12 

2.7 0.9 07/31/12 

0 0 4 6 2.9 07/31/12 

0.27 1.00 0.17 07/31/12 

0.30 0.32 07/31/12 

0.13 0.1 07/31/12 

0.78 2.7 07/31/12 

0.37 0.63 07/31/12 

0.78 2.7 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N72' E36' 

Lab Sample ID: F2G270459-013 
Work Order: MVVK5 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.08 u 

Actinium 228 1. 48 

Bismuth 212 1.20 

Bismuth 214 3 0 79 

Lead 210 2.2 u 

Lead 212 1. 46 

Lead 214 3.89 

Potassium 40 19.6 

Protactinium 231 1. 06 u 

Radium (226) 3.79 

Radium 228 1. 48 

Thallium 208 0.54 

Thorium 234 0.41 u 
Uranium 235 0.40 u 
Uranium 238 0.41 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/25/12 1150 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2213121 
0.28 1.9 07/31/12 

0.34 0.28 07/31/12 

0.65 0.62 07/31/12 

0.52 0.17 07/31/12 

2.1 3.0 07/31/12 

0.26 0.18 07/31/12 

0.52 0.22 07/31/12 

2.9 0.8 07/31/12 

0 0 79 2.8 07/31/12 

0.52 1.00 0.17 07/31/12 

0.34 0.28 07/31/12 

0.12 0.09 07/31/12 

0.95 3.4 07/31/12 

0.49 0.68 07/31/12 

0.95 3.4 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #2 NO' EO' 

Lab Sample ID: F2G270459-014 
Work Order: MVVK6 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.17 u 

Actinium 228 1. 41 

Bismuth 212 1. 48 

Bismuth 214 1. 43 

Lead 210 1.6 u 

Lead 212 1.51 

Lead 214 1. 62 

Potassium 40 19.7 

Protactinium 231 0.75 u 

Radium (226) 1. 43 

Radium 228 1.41 

Thallium 208 0.55 

Thorium 234 0. 85 u 

Uranium 235 0.21 u 

Uranium 238 0.85 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Uncert. 

07/25/12 
07/27/12 

Prep 

1341 
0920 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2213121 
0.23 2.0 07/31/12 

0.31 0.26 07/31/12 

0.56 0.45 07/31/12 

0.30 0.20 07/31/12 

1.9 2.7 07/31/12 

0.26 0.16 07/31/12 

0.29 0.23 07/31/12 

2.9 0.4 07/31/12 

0.62 3.1 07/31/12 

0.30 1. 00 0.20 07/31/12 

0.31 0.26 07/31/12 

0.13 0.10 07/31/12 

0.78 2.7 07/31/12 

0.30 0.54 07/31/12 

0.78 2.7 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #2 N12' EO' 

Radiochemistry 

Lab Sample ID: F2G270459-015 Date Collected: 
Work Order: MVVK7 Date Received: 

07/25/12 
07/27/12 

1344 
0920 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.69 u 

Actinium 228 1.55 

Bismuth 212 0.44 u 

Bismuth 214 1. 66 

Lead 210 3.3 u 

Lead 212 1. 71 

Lead 214 1. 70 

Potassium 40 21.4 

Protactinium 231 0.51 u 

Radium (226) 1.66 

Radium 228 1.55 

Thallium 208 0.65 

Thorium 234 1.6 u 

Uranium 235 0.31 u 

Uranium 238 1.6 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.92 

0.48 

0.67 

0.37 

2.8 

0.34 

0.36 

4.1 

0.77 

0.37 

0.48 

0.19 

1.3 

0.49 

1.3 

U Result is less than the sample detection limit. 

Prep 

RL mdc 
Date 

pCi/g Batch # 2213121 
1.5 07/31/12 

0.25 07/31/12 

1.1 07/31/12 

0.11 07/31/12 

4.0 07/31/12 

0.26 07/31/12 

0.22 07/31/12 

1.7 07/31/12 

4.2 07/31/12 

1. 00 0.11 07/31/12 

0.25 07/31/12 

0.15 07/31/12 

3.7 07/31/12 

0.87 07/31/12 

3.7 07/31/12 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #2 NO' E12' 

Lab Sample ID: F2G270459-016 
Work Order: MVVK8 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.15 u 
Actinium 228 1. 40 

Bismuth 212 1. 08 u 
Bismuth 214 1. 44 

Lead 210 2.6 

Lead 212 1. 47 

Lead 214 1. 34 

Potassium 40 18.5 

Protactinium 231 0.27 u 
Radium (226) 1. 44 

Radium 228 1.40 

Thallium 208 0.55 

Thorium 234 2.2 

Uranium 235 0.29 u 
Uranium 238 2.2 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/25/12 
07/27/12 

Prep 

1348 
0920 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2213121 
0.25 2.0 07/31/12 

0.36 0.15 07/31/12 

0.78 1.2 07/31/12 

0.31 0.19 07/31/12 

1.9 2.5 07/31/12 

0.27 0.17 07/31/12 

0.31 0.25 07/31/12 

3.1 0.9 07/31/12 

0.51 3.0 07/31/12 

0.31 1. 00 0.19 07/31/12 

0.36 0.15 07/31/12 

0.14 0.09 07/31/12 

1.7 2.2 07/31/12 

0.38 0.55 07/31/12 

1.7 2.2 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #2 N12' E12' 

Radiochemistry 

Lab Sample ID: F2G270459-017 Date Collected: 
Work Order: MVVK9 Date Received: 

07/25/12 
07/27/12 

1352 
0920 

Matrix: SOLID 

Parameter Result Qual 

Ganuna Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.08 u 

Actinium 228 1. 32 

Bismuth 212 1. 32 

Bismuth 214 1. 51 

Lead 210 1.7 u 

Lead 212 1.46 

Lead 214 1.54 

Potassium 40 20.4 

Protactinium 231 1.24 u 

Radium (226) 1. 51 

Radium 228 1. 32 

Thallium 208 0.50 

Thorium 234 0.55 u 

Uranium 235 0.21 u 
Uranium 238 0.55 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.20 

0.31 

0.50 

0.30 

2.0 

0.28 

0.30 

3.2 

0.88 

0.30 

0.31 

0.14 

0.57 

0.32 

0.57 

U Result is less than the sample detection limit. 

Prep 

RL mdc 
Date 

pCi/g Batch # 2213121 
0.94 07/31/12 

0.21 07/31/12 

0.35 07/31/12 

0.18 07/31./12 

3.3 07/31/12 

0.19 07/31/12 

0.18 07/31/12 

0.7 07/31/12 

2.6 07/31/12 

1. 00 0.18 07/31/12 

0.21 07/31/12 

0.1 07/31/12 

3.1 07/31/12 

0.57 07/31/12 

3.1 07/31/12 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: BACKFILL 

Radiochemistry 

Lab Sample ID: F2G270459-018 Date Collected: 
Work Order: MVVLA Date Received: 
Matrix: SOLID 

Total 
Unaert. 

Parameter Result Qual (2 cr+/-) RL mdc 

07/24/12 
07/27/12 

Prep 
Date 

1000 
0920 

Ganuna Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2213121 

Actinium 227 0.07 u 
Actinium 228 0.94 

Bismuth 212 0.30 u 
Bismuth 214 0. 89 

Lead 210 1.4 u 
Lead 212 0.79 

Lead 214 0.87 

Potassium 40 18.1 

Protactinium 231 0.44 u 
Radium (226) 0. 89 

Radium 228 0.94 

Thallium 208 0.325 

Thorium 234 0.53 u 
Uranium 235 0.16 u 
Uranium 238 0.53 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.12 

0.21 

0.39 

0.18 

1.7 

0.16 

0.16 

2.6 

0.59 

0.18 

0.21 

0.079 

0.68 

0. 2 6 

0.68 

U Result is less than the sample detection limit. 

1.3 07/31/12 

0.13 07/31/12 

0.66 07/31/12 

0.12 07/31/12 

2.4 07/31/12 

0.13 07/31/12 

0.13 07/31/12 

0.5 07/31/12 

1.8 07/31/12 

1. 00 0.12 07/31/12 

0.13 07/31/12 

0.057 07/31/12 

2.2 07/31/12 

0.48 07/31/12 

2.2 07/31/12 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/~2 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Samole ID: AREA #11 NO' EO' 

Lab Sample ID: F2G270459-019 
Work Order: MVVLC 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 1.02 u 

Actinium 228 1. 57 

Bismuth 212 1.12 

Bismuth 214 1.19 

Lead 210 3.2 u 

Lead 212 1.26 

Lead 214 1. 20 

Potassium 40 21.0 

Protactinium 231 0.70 u 

Radium (226) 1.19 

Radium 228 1. 57 

Thallium 208 0.434 

Thorium 234 0. 69 u 
Uranium 235 0.24 u 
Uranium 238 0.69 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/25/12 
07/27/12 

Prep 

1605 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213121 

0.55 1.6 07/31/12 

0.36 0.25 07/31/12 

0.56 0.52 07/31/12 

0.26 0.19 07/31/12 

3.0 4.0 07/31/12 

0.23 0.16 07/31/12 

0.23 0.21 07/31/12 

3.1 1 07/31/12 

0.53 2.3 07/31/12 

0.26 1. 00 0.19 07/31/12 

0.36 0.25 07/31/12 

0.098 0.063 07/31/12 

0.49 2.6 07/31/12 

0. 26 0.37 07/31/12 

0.49 2.6 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 Nl2' E24' 

Lab Sample ID: F2G270459-020 
Work Order: MVVLD 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.55 u 

Actinium 228 1.14 

Bismuth 212 1. 54 

Bismuth 214 1. 32 

Lead 210 3.8 

Lead 212 1. 34 

Lead 214 1.. 29 

Potassium 40 21.4 

Protactinium 231 0. 61 u 
Radium (226) 1. 32 

Radium 228 1.14 

Thallium 208 0.43 

Thorium 234 1.9 u 
Uranium 235 0.13 u 

Uranium 238 1.9 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Oncert. 

07/25/12 
07/27/12 

Prep 

1135 
0920 

(2 a+/-) RL rode 
Date 

pCi/g Batch # 2213121 
0.62 1.0 07/31/12 

0.31 0.40 07/31/12 

0.48 0.24 07/31/12 

0.29 0.21 07/31/12 

2.5 3.1 07/31/12 

0.34 0.20 07/31/12 

0.29 0.21 07/31/12 

3.2 0.9 07/31/12 

0.53 3.4 07/31/12 

0.29 1.00 0.21 07/31/12 

0.31 0.40 07/31/12 

0.11 0.1 07/31/12 

1.8 3.0 07/31/12 

0.40 0.68 07/31/12 

1.8 3.0 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 



TestAmerica St. Louis

26 of 49 F2G270459

Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N24' E24' 

Lab Sample ID: F2G270459-021 
Work Order: MVVLE 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -1.20 u 

Actinium 228 1. 08 

Bismuth 212 0. 46 u 

Bismuth 214 1.42 

Lead 210 2.1 u 

Lead 212 1. 21 

Lead 214 1.37 

Potassium 40 20.0 

Protactinium 231 0.84 u 

Radium (226) 1. 42 

Radium 228 1. 08 

Thallium 208 0.45 

Thorium 234 0.91 u 

Uranium 235 0.07 u 

Uranium 238 0.91 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/25/12 
07/27/12 

Prep 

0840 
0920 

(2 cr+/-) RL rode 
Date 

pCi/g Batch # 2213122 

0.30 0.13 07/31/12 

0.31 0.25 07/31/12 

0.48 0.76 07/31/12 

0.27 0.17 07/31/12 

2.1 2.7 07/31/12 

0.22 0.15 07/31/12 

0.24 0.19 07/31/12 

2.9 0.4 07/31/12 

0.53 2.4 07/31/12 

0.27 1. 00 0.17 07/31/12 

0.31 0.25 07/31/12 

0.10 0.07 07/31/12 

0.67 2.7 07/31/12 

0.34 0.58 07/31/12 

0. 67 2.7 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N24' E24' DUP 

Lab Sample ID: F2G270459-021X 
Work Order: MVVLE 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0 0 71 u 

Actinium 228 1. 07 

Bismuth 212 0 0 64 u 

Bismuth 214 1.37 

Lead 210 2.0 u 

Lead 212 1.20 

Lead 214 1.48 

Potassium 40 16.3 

Protactinium 231 0.5 u 

Radium (226) 1. 37 

Radium 228 1. 07 

Thallium 208 0.42 

Thorium 234 2.1 u 

Uranium 235 0.24 u 

Uranium 238 2.1 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/25/12 
07/27/12 

Prep 

0840 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213122 
0.66 1.1 07/31/12 

0.30 0.13 07/31/12 

0.56 0.87 07/31/12 

0.27 0.16 07/31/12 

1.8 2.9 07/31/12 

0.24 0.17 07/31/12 

0.29 0.19 07/31/12 

2.8 0.8 07/31/12 

1.1 2.5 07/31/12 

0.27 1. 00 0.16 07/31/12 

0.30 0.13 07/31/12 

0.11 0.08 07/31/12 

1.7 2.9 07/31/12 

0.29 0.67 07/31/12 

1.7 2.9 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N36' E24' 

Lab Sample ID: F2G?.70459-022 
Work Order: MVVLF 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.018 u 

Actinium 228 1.45 

Bismuth 212 0.18 u 

Bismuth 214 1.31 

Lead 210 -0.8 u 

Lead 212 1.21 

Lead 214 1.31 

Potassium 40 17.0 

Protactinium 231 0.25 u 

Radium (226) 1.31 

Radium 228 1.45 

Thallium 208 0.36 

Thorium 234 3.4 

Uranium 235 0.10 u 

Uranium 238 3.4 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1622 
0920 

(2 a+/-) RL mclc 
Date 

pCi/g Batch # 2213122 
0.020 1.0 07/31/12 

0.40 0.54 07/31/12 

0.78 1.4 07/31/12 

0.36 0.24 07/31/12 

6.1 4.1 07/31/12 

0.30 0.25 07/31/12 

0.31 0.21 07/31/12 

3.4 1.5 07/31/12 

0.60 3.5 07/31/12 

0.36 1. 00 0.24 07/31/12 

0.40 0.54 07/31/12 

0.13 0.13 07/31/12 

2.5 3.1 07/31/12 

0.45 0.74 07/31/12 

2.5 3.1 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N48' E24' 

Lab Sample ID: F2G270459-023 
Work Order: MVVLG 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.05 u 

Actinium 228 1. 49 

Bismuth 212 0.58 u 

Bismuth 214 0.97 

Lead 210 2.6 u 

Lead 212 1. 27 

Lead 214 1.43 

Potassium 40 20.7 

Protactinium 231 1.7 u 

Radium (226) 0.97 

Radium 228 1. 49 

Thallium 208 0.35 

Thorium 234 3.1 

Uranium 235 0.22 u 

Uranium 238 3.1 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1620 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 

(2 a+/-) RL mdc 
Date 

pCi/g Batch # 2213122 
0.20 2.1 07/31/12 

0.39 0.26 07/31/12 

0.65 1.0 07/31/12 

0.27 0.24 07/31/12 

1.9 2.6 07/31/12 

0.25 0.17 07/31/12 

0.27 0.27 07/31/12 

3.5 1.0 07/31/12 

1.2 2.3 07/31/12 

0.27 1. 00 0.24 07/31/12 

0.39 0.26 07/31/12 

0.12 0.10 07/31/12 

1.9 2.5 07/31/12 

0.35 0.58 07/31/12 

1.9 2.5 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( AR~) 

Client Sample ID: AREA #5 N60' E24' 

Lab Sample ID: F2G270459-024 
Work Order: MVVLH 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.98 u 

Actinium 228 1. 38 

Bismuth 212 0.62 u 

Bismuth 214 1. 36 

Lead 210 2.5 u 

Lead 212 1.28 

Lead 214 1.52 

Potassium 40 17.9 

Protactinium 231 0.35 u 

Radium (226) 1. 36 

Radium 228 1. 38 

Thallium 208 0.48 

Thorium 234 1.8 u 
Uranium 235 0.14 u 
Uranium 238 1.8 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/24/12 1618 
Date Received: 07/27/12 0920 

Total 
Uncert. !?rep 
(2 cr+/-) RL rode 

Date 

pCi/g Batch # 2213122 
0.74 1.2 07/31/12 

0.34 0.14 07/31/12 

0.61 0.97 07/31/12 

0.31 0.21 07/31/12 

2.1 2.6 07/31/12 

0.23 0.15 07/31/12 

0.26 0.15 07/31/12 

3.0 1.2 07/31/12 

0.36 3.0 07/31/12 

0.31 1. 00 0.21 07/31/12 

0.34 0.14 07/31/12 

0.12 0.07 07/31/12 

2.0 2.7 07/31/12 

0.16 0.60 07/31/12 

2.0 2.7 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N72' E24' 

Radiochemistry 

Lab Sample ID: F2G270459-025 Date Collected: 07/24/12 1615 
Work Order: MVVLJ 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.11 u 

Actinium 228 1.44 

Bismuth 212 0.35 u 

Bismuth 214 1. 46 

Lead 210 7.2 

Lead 212 1.46 

Lead 214 1. 47 

Potassium 40 17.5 

Protactinium 231 0.34 u 

Radium (226) 1.46 

Radium 228 1.44 

Thallium 208 0. 48 

Thorium 234 1.8 u 

Uranium 235 0.23 u 
Uranium 238 1.8 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.23 

0.30 

0.46 

0.28 

3.4 

0.25 

0.24 

2.7 

0.30 

0.28 

0.30 

0.11 

1.6 

0.32 

1.6 

U Result is less than the sample detection limit. 

Date Received: 07/27/12 0920 

Prep 

RL mdc 
Date 

pCi/g Batch # 2213122 
0.51 07/31/12 

0.23 07/31/12 

0.77 07/31/12 

0.17 07/31/12 

4.2 07/31/12 

0.16 07/31/12 

0.19 07/31/12 

0.7 07/31/12 

3.0 07/31/12 

1. 00 0.17 07/31/12 

0.23 07/31/12 

0.09 07/31/12 

2.2 07/31/12 

0.61 07/31/12 

2.2 07/31/12 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 NO' E36' 

Lab Sample ID: F2G270459-026 
Work Order: MVVLK 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -0.79 u 

Actinium 228 1.14 

Bismuth 212 0.93 

Bismuth 214 1.17 

Lead 210 -0.3 u 

Lead 212 1,30 

Lead 214 1.28 

Potassium 40 21.5 

Protactinium 231 0.25 u 

Radium (226) 1.17 

Radium 228 1.14 

Thallium 208 0.46 

Thorium 234 1. 06 u 

uranium 235 0.08 u 

uranium 238 1. 06 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/25/12 1127 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 
(2 cr+/-) RL rode 

Date 

pCi/g Batch # 2213122 
0. 62 0.98 07/31/12 

0.27 0.11 07/31/12 

0.55 0.78 07/31/12 

0.24 0.18 07/31/12 

2.4 3.1 07/31/12 

0.23 0.14 07/31/12 

0.23 0.20 07/31/12 

3.1 1.0 07/31/12 

0.34 2.6 07/31/12 

0.24 1. 00 0.18 07/31/12 

0.27 0.11 07/31/12 

0.12 0.1 07/31/12 

0.68 1.9 07/31/12 

0.21 0.64 07/31/12 

0. 68 1.9 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 



TestAmerica St. Louis

33 of 49 F2G270459

Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 Nl2' E36' 

Lab Sample ID: F2G270459-027 
Work Order: MVVLL 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.20 u 

Actinium 228 1. 28 

Bismuth 212 1. 41 

Bismuth 214 1. 45 

Lead 210 0.7 u 

Lead 212 1. 78 

Lead 214 1.69 

Potassium 40 20.6 

Protactinium 231 0.024 u 

Radium (226) 1. 45 

Radium 228 1.28 

Thallium 208 0. 62 

Thorium 234 1. 65 u 

Uranium 235 0.30 u 

Uranium 238 1. 65 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 07/25/12 1129 
Date Received: 07/27/12 0920 

Total 
Uncert. Prep 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213122 
0.38 0.64 07/31/12 

o·. 34 0.29 07/31/12 

0.57 0.50 07/31/12 

0.30 0.21 07/31/12 

1.8 3.3 07/31/12 

0.43 0.18 07/31/12 

0.32 0.18 07/31/12 

3.1 1 07/31/12 

0.086 0.47 07/31/12 

0.30 1. 00 0.21 07/31/12 

0.34 0.29 07/31/12 

0.14 0.11 07/31/12 

0.79 3.0 07/31/12 

0.29 0.40 07/31/12 

0.79 3.0 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N24' E36' 

Radiochemistry 

Lab Sample ID: F2G270459-028 Date Collected: 
Work Order: MVVLM Date Received: 

07/25/12 
07/27/12 

0832 
0920 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.11 u 

Actinium 228 1. 86 

Bismuth 212 1.83 

Bismuth 214 1.65 

Lead 210 1.5 u 

Lead 212 1. 67 

Lead 214 1.87 

Potassium 40 18.5 

Protactinium 231 0.37 u 

Radium (226) 1. 65 

Radium 228 1.86 

Thallium 208 0.60 

Thorium 234 1. 50 u 
Uranium 235 0.17 u 
Uranium 238 1. 50 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.32 

0.37 

0.65 

0.31 

1.5 

0.29 

0.29 

3.0 

0.35 

0.31 

0.37 

0.13 

0.84 

0.37 

0.84 

U Result is less than the sample detection limit. 

Prep 

RL mdc 
Date 

pCi/g Batch # 2213122 
2.2 07/31/12 

0.13 07/31/12 

0.45 07/31/12 

0.16 07/31/12 

2.6 07/31/12 

0.18 07/31/12 

0.19 07/31/12 

0.8 07/31/12 

3.1 07/31/12 

1. 00 0.16 07/31/12 

0.13 07/31/12 

0.09 07/31/12 

2.4 07/31/12 

0. 61 07/31/12 

2.4 07/31/12 

Analysis 
Date 

Yld% 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N36' E36' 

Lab Sample ID: F2G270459-029 
Work Order: MVVLN 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 -1.10 u 

Actinium 228 1. 61 

Bismuth 212 0.46 u 

Bismuth 214 1. 76 

Lead 210 0.9 u 

Lead 212 1. 58 

Lead 214 2.12 

Potassium 40 18.4 

Protactinium 231 0.44 u 

Radium (226) 1. 76 

Radium 228 1. 61 

Thallium 208 0.57 

Thorium 234 1. 83 u 

Uranium 235 0.17 u 

Uranium 238 1.83 u 

.:-~ 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

07/24/12 
07/27/12 

Prep 

1630 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213122 
0.77 1.2 07/31/12 

0.41 0.25 07/31/12 

0.52 0.85 07/31/12 

0.30 0.16 07/31/12 

1.6 2.6 07/31/12 

0.27 0.17 07/31/12 

0.34 0.20 07/31/12 

2.8 1 07/31/12 

0.91 3.0 07/31/12 

0.30 1. 00 0.16 07/31/12 

0.41 0.25 07/31/12 

0.12 0.09 07/31/12 

0.91 2.5 07/31/12 

0.32 0.54 07/31/12 

0.91 2.5 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld % 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA #5 N48' E36' 

Lab Sample ID: F2G270459-030 
Work Order: MVVLP 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 0.08 u 

Actinium 228 0.97 

Bismuth 212 0.65 u 

Bismuth 214 1.03 

Lead 210 1.2 u 

Lead 212 1. 03 

Lead 214 1.07 

Potassium 40 21.6 

Protactinium 231 0.58 u 

Radium (226) 1.03 

Radium 228 0.97 

Thallium 208 0.274 

Thorium 234 0.45 u 

Uranium 235 0.12 u 

Uranium 238 0.45 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Unoert. 

07/24/12 
07/27/12 

Prep 

162 6 
0920 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2213122 
0.30 1.6 07/31/12 

0.22 0.16 07/31/12 

0.45 0.65 07/31/12 

0.25 0.19 07/31/12 

1.6 2.5 07/31/12 

0.20 0.15 07/31/12 

0.21 0.17 07/31/12 

3.1 0.7 07/31/12 

0.70 2.4 07/31/12 

0.25 1. 00 0.19 07/31/12 

0.22 0.16 07/31/12 

0.087 0.10 07/31/12 

0.66 2.6 07/31/12 

0.30 0.50 07/31/12 

0.66 2.6 07/31/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA #5 N60' E36' 

Radiochemistry 

Lab Sample ID: F2G270459-031 Date Collected: 

Work Order: MVVLQ Date Received: 
07/24/12 
07/27/12 

1126 
0920 

Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.44 

Actinium 228 1.37 

Bismuth 212 0.60 u 

Bismuth 214 1. 91 

Lead 210 0 0 8 u 

Lead 212 1. 46 

Lead 214 1.83 

Potassium 40 17.3 

Protactinium 231 0.92 u 

Radium (226) 1. 91 

Radium 228 1. 37 

Thallium 208 0.48 

Thorium 234 1. 20 u 

Uranium 235 0.28 u 

Uranium 238 1. 20 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.23 

0.26 

0.48 

0.33 

1.6 

0.25 

0.29 

2.6 

0.52 

0.33 

0.26 

0.12 

0.69 

0.25 

0.69 

U Result is less than the sample detection limit. 

Prep 

RL mdc 
Date 

pCi/g Batch # 2213122 

0.31 07/31/12 

0.29 07/31/12 

0.73 07/31/12 

0.19 07/31/12 

2.8 07/31/12 

0.14 07/31/12 

0.20 07/31/12 

0.4 07/31/12 

2.3 07/31/12 

1. 00 0.19 07/31/12 

0.29 07/31/12 

0.09 07/31/12 

2.0 07/31/12 

0.56 07/31/12 

2.0 07/31/12 

Analysis 
Date 

Yld % 
08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 

08/21/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2G270459 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 
Actinium 227 0.05 u 0.13 

Actinium 228 0.051 u 0. 064 

Bismuth 212 0.08 u 0.24 

Bismuth 214 0.036 u 0.083 

Lead 210 0.11 u 0.87 

Lead 212 -0.05 u 2.2 

Lead 214 0. 0013 u 0.0019 

Potassium 40 -0.3 u 11 

Protactinium 231 0.14 u 0.49 

Radium (22 6) 0.036 u 0.083 1. 00 

Radium 228 0.051 u 0.064 

Thallium 208 0.012 u 0.035 

Thorium 234 -0.16 u 0.88 

Uranium 235 0.14 u 0.17 

Uranium 238 -0.16 u 0.88 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 
Actinium 227 0.07 u 0.23 

Actinium 228 0.0 u 0.069 

Bismuth 212 o.o u 0.14 

Bismuth 214 0.02 u 0.14 

Lead 210 1.4 u 1.5 

Lead 212 -0.03 u 0.21 

Lead 214 0.025 u 0.086 

Potassium 40 -0.6 u 22 

Protactinium 231 0.028 u 0.071 

Radium (226) 0.02 u 0.14 

Radium 228 0.0 u 0.069 

Thallium 208 0.016 u 0.023 

Thorium 234 -0.8 u 33 

Uranium 235 0.11 u 0.26 

Uranium 238 -0.8 u 33 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

1. 00 

Lab Sample ID 

I? rep Analysis 

MDC 
Date Date 

2213121 Y1d % F2G310000-121B 

0.24 07/31/12 08/21/12 

0.25 07/31/12 08/21/12 

0.45 07/31/12 08/21/12 

0.16 07/31/12 08/21/12 

1.8 07/31/12 08/21/12 

0.1 07/31/12 08/21/12 

0.16 07/31/12 08/21/12 

0.8 07/31/12 08/21/12 

1.7 07/31/12 08/21/12 

0.16 07/31/12 08/21/12 

0.25 07/31/12 08/21/12 

0.072 07/31/12 08/21/12 

1.3 07/31/12 08/21/12 

0.28 07/31/12 08/21/12 

1.3 07/31/12 08/21/12 

2213122 Y1d % F2G310000-122B 

0.58 07/31/12 08/21/12 

0.91 07/31/12 08/21/12 

1.4 07/31/12 08/21/12 

0.27 07/31/12 08/21/12 

2.6 07/31/12 08/21/12 

0.18 07/31/12 08/21/12 

0.22 07/31/12 08/21/12 

2 07/31/12 08/21/12 

2.3 07/31/12 08/21/12 

0.27 07/31/12 08/21/12 

0.91 07/31/12 08/21/12 

0.16 07/31/12 08/21/12 

2 07/31/12 08/21/12 

0.40 07/31/12 08/21/12 

2 07/31/12 08/21/12 
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Client Lot ID: 

Matrix: 
F2G270459 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total Lab Sample ID 

Unoert. QC Control 
Spike Amount Result (2 cr+/-) MDC % Yld % Rea Limits 

Parameter 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2G310000-121C 

Radium (226) 12.2 10.6 1.3 0.4 8'7 (73 - 107) 

Thorium 232 9.50 9.5 1.2 0.6 100 (82 - 126) 

Batoh #: 2213121 Analysis Date: 08/21/12 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2G310000-122C 

Radium (226) 12.2 10.4 1.4 0.6 86 (73 - 107) 

Thorium 232 9.50 9.0 1.3 0.8 94 ( 82 - 1.2 6) 

Batch #: 2213122 Analysis Date: 08/21/12 

NOTE(S) 

MDC is determined by instrument performance only 
Calculations are performed before rounding to avoid round-off error in calculated results 
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DUPLICATE EVALUATION REPORT 

Radiochemistry 

Client Lot ID: Date Sampled: 
Matrix: 

F2G270459 
SOLID Date Received: 

07/24/12 
07/27/12 

Parameter 
SAMPLE 
Result 

Total 
Unoert. 

(2cr+/-) 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 234 

uranium 235 

Uranium 238 

0.17 

0.96 

0.36 

1. 90 

2.9 

0.89 

2.36 

18.3 

0.8 

1. 90 

0.96 

0.35 

1. 42 

0.1 

1. 42 

u 

u 

u 

u 

u 
u 
u 

0.96 

0.29 

0.39 

0.31 

2.2 

0.19 

0.34 

2.8 

1.1 

0.31 

0.29 

0.10 

0. 96 

0.36 

0.96 

% Yld 

pCi/g 

Batch #: 2213121 {Sample) 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 

Actinium 228 

Bismuth 212 

Bismuth 214 

Lead 210 

Lead 212 

Lead 214 

Potassium 40 

Protactinium 231 

Radium (226) 

Radium 228 

Thallium 208 

Thorium 234 

Uranium 235 

uranium 238 

-1.20 

1. 08 

0 0 4 6 

1. 42 

2.1 

1. 21 

1. 37 

20.0 

0.84 

1.42 

1. 08 

0.45 

0.91 

0.07 
0.91 

u 

u 

u 

u 

u 
u 
u 

0.30 

0.31 

0.48 

0.27 

2.1 

0.22 

0.24 

2.9 

0.53 

0.27 

0.31 

0.10 

0.67 

0.34 

0.67 

pCi/g 

Batch #: 2213122 {Sample) 

NOTE(S) 

Data are incomplete without the case narrative. 

DUPLICATE 
Result 

Total 
Unoert. 

(2 cr+/-) 

GA-01-R MOD 

0.06 

0.83 

1.19 

1. 95 

2.4 

0.97 

2.06 

16.4 

0.23 

1. 95 

0.83 

0.379 

1. 76 

0.21 

1. 76 

u 

u 

u 

u 
u 
u 

0.30 

0.26 

0.43 

0.31 

1.8 

0.19 

0.31 

2.5 

0.55 

0.31 

0.26 

0.094 

0.79 

0.34 

0.79 

2213121 {Duplicate) 

GA-01-R MOD 

-0.71 

1. 07 

0.64 

1.37 

2.0 

1.20 

1. 48 

16.3 

0.5 

1.37 

1. 07 

0.42 

2.1 

0.24 

2.1 

u 

u 

u 

u 

u 
u 
u 

0.66 

0.30 

0.56 

0.27 

1.8 

0.24 

0.29 

2.8 

1.1 

0.27 

0.30 

0.11 

1.7 

0.29 

1.7 

2213122 {Duplicate) 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit. 

% Yld 

QC Sample ID 

Precision 

F2G270459-001 

93 

14 

107 

3 

18 

8 

13 

11 

110 

3 

14 

9 

21 

73 

21 

F2G270459-021 

52 

0.2 

32 

3 

4 

0.3 

8 

20 

42 

3 

0.2 

9 

78 

114 
78 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 

%RPD 
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F2G270459 CLIENT ANALYSIS SUMMARY Storage Loo: RAD 
2012-07-27 

Quote #: 90680 SDG: 
Date Received: 

Project Manager: EKS 

Project: 

PO#: 

Radiation -Standard Precision 

Report to: Emily Fisher 

Analytical Due Date: 

Report Due Date: 

2012-08-23 

2012-08-24 

Client: 3333030 Tetra Tech, EMI ( ARRA) 
Report Type: 8 

EDD Code: 00 
Standard Report 

SAMPLE# CLIENT SAMPLE ID 

1 AREA #5 N24' EO' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 0 8 EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MDD, Gamma 
Ra-226 & Hits 

SAMPLE # CLIENT SAMPLE ID 

2 AREA #5 N36' EO' 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

3 AREA #5 N48' EO' 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

#SMPS In LOT: 31 

DATEITIME SAMPLED 

2012-07-241 1534 

J9 Pry, Grind, and Fill Cleomelry -> 21 
day ln-growlh 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATEITIME SAMPLED 

2012-07-241 1537 

,J9 Dry, Grind, and Fill Geometry-> 21 
day ln-growlh 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEITIME SAMPLED 

2012-07~24 I 1539 

XX ZV RAP SOLID, RAD RA IN-HOUSE RAP 01 STANDARD TEST SET 
SCREEN SCREEN SCREEN 

XX 08 EML GA-01-R SOLID, GA-01-R MOD, Gamma J9 Dry, Grind, and Fill Geometry·> 21 01 STANDARD TEST SET 
Ra-226 & Hits · day In-growth MOD 

SAMPLE # CLIENT SAMPLE ID 

4 AREA #5 N60' EO' 
SAMPLE COMMENTS: 

XX ZV ~~EEN SOLID, RAD 
SCREEN 

Client Matrix 

RA IN-HOUSI; RAP 
SCREEN 

DATEITIME SAMPLED 

2012-07-241 1542 

XX 08 EML GA-01-R 
MOD 

SOLID, GA·01·R MOD, Gamma J9 
Ra-226 & Hils 

Fill Geometry-> 21 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

SAMPLE# CLIENT SAMPLE ID 

5 AREA #5 N72' EO' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX OB EML GA-01-R 
MOD 

SOLID, RAD 
SCRESN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & 1-llls 

SAMPLE# CLIENT SAMPLE ID 

6 AREA #5 N24' E12' 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSS RAP 
SCREEN 

DATEITIME SAMPLED 

2012-07-24 I 1545 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEITIME SAMPLED 

2012-07-24 I 1602 

XX ZV RAD SOLID, RAP RA 01 STANDARD TEST SET 
SCREEN SCRF-EN 

XX 08 EML GA-01-R 
MOD 

SOLID, GA-01-R MOD, Gamma J9 
Ra-226 & Hits 

Fill Geomelry -> 21 01 STANDAHP TEST SET 

SAMPLE# CLIENT SAMPLE ID 

7 AREA #5 N36' E12' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOO 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hils 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATEITIME SAMPLED 

2012-07-241 1605 

J 9 Dry, Grind, and Fill Geometry-> 21 
day ln-growlh 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

WORKORDER 6. 
MWKP SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 6. 
MWKQ SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 6. 
MVVKR SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LDC 

WORKORDER 6. 
MWKT SOLID 

PROT: A WRK 06 
I.DC 

PROT: R WRK 06 
LOC 

WORKORDER 6 

MVVKV SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 6 
MWKW SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 6. 
MWKX SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 
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F2G270459 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
2012-07-27 

Project Manager: EKS Quote#: 90680 SDG: 
Date Received: 

Project: 

PO#: 

Radiation ·Standard Precision 

Report to: Emily Fisher 

Analytical Due Date: 

Report Due Date: 

2012-08-23 

2012-08-24 

Client: 3333030 Tetra Tech, EMI ( ARRA) 
Report Type: B 

EDD Code: 00 
Standard Report 

SAMPLE# CLIENT SAMPLE ID 

8 AREA #5 N48' E12' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX OB EML GA·01·R 
MOP 

SOLID, RAP 
SCREEN 
SOLID, GA-01·R MOP, Gamma 
Ra-226 & Hits 

S8MPLE # CLIENT SAMPLE ID 

9 AREA #5 N60' E12' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAP 
SCREEN 
SOLID, GA-01-R MOD, Gemme 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

10 AREA #5 N72' E12' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 08 EML GA·01·R 
MOP 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

11 AREA #6 N81f.' E12' 
SAMPLE COMMENTS: ~ ~ tQ._~\\1" 

XX ZV RAP SOLID, RAP 
SCREEN SCREEN 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

#SMPS In LOT: 31 

DATErriME SAMPLED 

2012-07-24 I 1608 

J9 Dry, Grind, end Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TESI St:r 

Client Malrlx D8TEfTIME SAMPLED 

2012-07-24/ 1609 

RA IN-HOUSE RAP 01 STANDARD TEST SET 
SCREEN 

J9 Dry, Grind, and Fill Geometry-> 21 01 STANDARD TEST SET 
day In-growth 

Qllent Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATErriME S8MPLED 

2012-07 ·24/ 1611 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 SIANDARO TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATErriME SAMPLED 

2012-07-241 1615 

XX OB I:ML GA-01·R SOLID, GA-01·R MOD, Gamma J9 
MOD Ra-226 & Hits 

Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TESI SET 

SAMPLE# CLIENT SAMPLE ID 

12 AREA #5 NO' E24' 
SAMPLE COMMENTS: 

XX zv RAP 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT S8MPLE ID 

13 AREA #5 N72' E36' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 08 EML GA·01·R 
MOP 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOO, Gamma 
Ra-226 & Hlle 

SAMPLE;# CLIENT SAMPLE ID 

14 AREA #2 NO' EO' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

XX 08 EML GA·01·R 
MOP 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOP, Gamma 
Ra-226 & Hils 

Sf)MPLE # CLIENT SAMPLE ID 

Client Matrix DATEITIME SAMPLED 

2012-07-25 I 1132 

RA IN-HOUSE RAP 01 SIANDARD IESI SET 
SCREEN 

J9 Dry, Grind, and Fill Geometry·> 21 01 SIANDARD TEST SET 
day In-growth 

DATEfTIME SAMPLED 

2012-07-25/ 1150 

RA IN-HOUSE RAP 01 STANDARD TEST SET 
SCREEN 

J9 Dry, Grind, and Fill Geometry·> 21 01 STANDARD TEST SEI 
day In-growth 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATEfTIME SAMPLED 

2012-07-25/1341 

J9 Dry, Grind, and Fill Geometry-:> 21 
day In-growth 

01 STANDARD TEST SET 

01 SIANDARD lEST SET 

Client Matrix DATE/TIME SAMPLED 

WORKORDER 8 

MVVKO SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 

MVVK1 SOLID 

PROT: A WRK 06 
LOC 

PROT:R WRK 06 
LOC 

WORK ORDER 8 

MWK2 

PROT: A 

PROT:R 

SOLID 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 8 

MWK3 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 

MVVK4 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRI< 06 
LOC 

WORKORDER 8 

MWK5 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORK ORDER 8 

MVVK6 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 
LOC 

06 

WORK ORDER 8 
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F2G270459 
Project Manager: EKS 

CLIENT ANALYSIS SUMMARY Storage Loc: 

Quote#: 90680 SDG: 
Date Received: 

RAD 
2012-07-27 

Project: 

PO#: 

Radiation • Standard Precision 

Report to: Emily Fisher 

Analytical Due Date: 

Report Due Date: 

2012-08-23 

2012-08-24 

Client: 3333030 Tetra Tech, EM! ( ARRA) 
Report Type: B 

EDD Code: 00 
Standard Report 

15 AREA#2 N12' EO' 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOO 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, G~mma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

16 AREA#2 NO' E12' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & !·Ills 

RA IN-HOUSE RAD 
SCREEN 

#SMPS In LOT: 31 

2012-07-25 I 1344 

J9 Dry, Grind, and Fill Geomatry -> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATE/TIME SAMPLED 

2012-07-25 I 1348 

MVVK7 SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

WORI<ORDER 8 

MVVK8 SOLID 

RA IN-HOUSE RAP 01 STANDARD TEST SET PROT: A WRK 06 
SCREEN LOC 

J9 Dry, Grind, end Fill Geometry-> 21 01 STANDARD TEST SET PROT: R WRK 06 
dey In-growth LOC 

------------------------------------------------
SAMPLE # CLIENT SAMPLE ID 

17 AREA #2 N12' E12' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01·R 
MOD 

SOLID, RAP 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hils 

SAMPlE# CUE NT SAMPlE ID 

18 BACKFILL 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATE/TIME SAMPlED 

2012-07-251 1352 

J9 Dry, Grind, end Fill Gaometry -> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATE/TIME SAMPLED 

2012-07-241 1000 

XX ZV RAD 
SCREEN 

SOLID, RAD RA IN-HOUSE RAD 01 STANDARD TEST SET 
SCREEN SCREEN 

XX OB EML GA-01-R 
MOD 

SOLID, GA-01-R MOD, Gamma J9 Fill Gaomatry -> 21 01 STANDARD TEST SET 
Ra-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

19 AREA #11 NO' EO' 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

20 AREA #5 N12' E24' 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATE/TIME SAMPLED 

2012-07-251 1605 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST St:T 

Client Matrix PATE/TIME SAMPLED 

2012-07-251 1135 

XX ZV RAD 
SCREE:N 

SOLID, RAO RA IN-HOUSE RAD 
SCREEN SCRE:EN 

01 STANDARD TEST SET 

01 STANDARD TEST SET XX OB EML GA-01-R 
MOD 

SOLID, GA-01-R MOD, Gamma J9 Fill Gaomatry ·> 21 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

21 AREA #5 N24' E24' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA-01-R 
MOP 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOO, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

Client Matrix 

RA IN-HOUSE RAP 
SCREEN 

DATE/TIME S8MPLED 

2012-07-251 8~' ~\v\\'>' 

J9 Pry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD Tt:ST SET 

Client Matrix DATE/TIME SAMPLED 

WORKORDER 8 

MVVK9 SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 8 

MVVLA SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8 
MVVLC SOLID 

PROT: A WRK 06 
LOC 

PROT:R WRK 06 
LOC 

WORKORDEB 8 

MVVLD SOLID 

PROT: A WRK 06 
L.OC 

PROT:R WRK 06 
LOC 

WOBKORDER 8 

MVVLE SOLID 

PROT: A WRK 06 
LOC 

PROT:R WRK 06 
LOC 

WORKORDER 8 
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F2G270459 CLIENT ANALYSIS SUMMARY 
Project Manager: EI<S Quote #: 90680 SDG: 

Storage Loc: 

Date Received: 
RAD 

2012-07-27 

Project: 

PO#: 

Radiation -Standard Precision 

Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

Analytical Due Date: 

Report Due Date: 

2012-08-23 

2012-08·24 

Client: 
Report Type: B 

EDD Code: 00 
Standard Report 

22 AREA #5 N36' E24' 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAP 
SCREEN 
GA-01-R 
MOO 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra·226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

23 AREA #5 N48' E24' 
SAMPLE COMMENTS: 

RA IN-HOUSE RAD 
SCREEN 

#SMPS In LOT: 31 

2012-07-241 1622 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEfTIME SAMPLED 

2012-07-24 I 1620 

XX ZV RAD 
SCREEN 

SO LIP, RAD RA IN-HOUSE RAD 
SCREEN SCREEN 

01 STANDARD TEST SET 

01 STANDARD TEST SET XX OB EML GA-01-R 
MDD 

SOLID, GA-01 ·R MDD, Gamma J9 
Ra-226 & Hits 

SAMPLE # CLIENT SAMPLE ID 

24 AREA #5 N60' E24' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA-01-R 
MOO 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOO, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

26 AREA #6 N72' E24' 
SAMPLE COMMENTS: 

XX ZV SOliD, RAD 
SCREEN 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATEfTIME SAMPLED 

2012-07-241 1618 

J9 Dry, Grind, and Fill Gaometry ·> 21 
day In-growth 

01 STANDARD TESTSET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATErriME SAMPLED 

2012-07-24 I 1615 

XX 08 EML 

RAP 
SCREEN 
GA-01-R 
MOD 

SOLID, GA-01-R MOD, Gamma J9 
Ra-226 & Hits 

Grind, and Fill Geomatry -> 21 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

SAMPLE# CLIENT SAMPI.E ID 

26 AREA #5 NO' E36' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOO, Gamma 
Ra-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

27 AREA #6 N12' E36' 
SAMPLE COMMENTS: 

XX ZV RAP 
SCREEN 

SOLID, RAO 
SCREEN 

Client Matrix 

RA IN-I-lOUSE RAD 
SCREEN 

DATEfTIME SAMPLED 

2012-07-251 11211 ~'l)~o-

01 STANDARD TEST SET 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

Client Matrix 

RA 

DATEfTIME St,.MPLED 

2012-07-25 I 1129 

01 STANDARD TEST SET 

XX OB EML GA-01-R 
MOO 

SOLID, GA·01·R MOO, Gamma J9 
Ra-226 & Hits 

Fill Geomatry -> 21 01 STANDARD TEST SET 

St,.MPLE # CLIENT SAMPLE ID 

28 AREA #5 N24' E36' 
SAMPhE COMMENTS: 

XX ZV RAP 
SCRt:EN 

XX 08 EML GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN · 

DATEfTIME SAMPLED 

2012-07-25 I 832 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TESTSET 

01 STANDARD TEST SET 

Client Matrix DATEfTIME SAMPLED 

MVVLF SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDEB 6. 

MVVLG SOLID 

PROT: A WRK 06 
LOO 

PROT: R WRK 06 
LOO 

WORKORDER 6. 
MVVLH SOLID 

PROT: A 

PROT: R 

WRK 06 
LOO 
WRK 06 
LOC 

WORKORDEB 6. 
MVVLJ SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 6. 
MVVLK SOLID 

PROT: A WRK 06 
LOO 

PROT: R WRK 06 
LOC 

WOBKOBDER 6. 
MVVLL SOLID 

PROT: A WRK 06 
LOO 

PROT: R WRK 06 
LOO 

WOBKORDER 6. 

MVVLM SOLID 

PROT: A 

PROT: R 

WRK 06 
LOO 
WRK 06 
1..00 

WORKORDER 6. 

TestAmerlca- St. Louis Logged In by: DANIELSB 2012-07-27 13:40:43 printed on: Saturday, July 28, 2012 08:24AM Page 4 of 5 
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F2G270459 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
2012-07-27 

El<S Quote #: 90680 
Date Received: 

SDG: Project Manager: 

Project: 

PO#: 

Radiation • Standard Precision 

Repo1i to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

Analytical Due Date: 

Report Due Date: 

2012-08·23 

2012-08-24 

Client: 

29 AREA #5 N36' E36' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA·01·R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hits 

SAMPLE # CLIENT SAMPLE ID 

30 AREA #5 N48' E36' 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA·01·R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hits 

SAMPLE# CLIENT SAMPLE 10 

31 AREA #5 N60' E36' 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA·01·R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & Hits 

#SMPS In LOT: 31 

Report Type: B 
EDD Code: 00 

Standard Report 

2012-07·24/1630 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEaiME SAMPLED 

2012-07-24/1626 

RA IN·HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix DATEaiME SAMPLED 

2012-07-24/ 1126 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

MWLN SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 8. 

MWLP SOLID 

PROT: A 

PROT:R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 8. 
MWLQ SOLID 

PROT: A 

PROT:R 

WRK 06 
t.OC 
WRK 06 
t.OC 

TestAmerlca ·St. Louis Logged In by: DANIELSB 2012·07·27 13:40:43 printed on: Saturday, July 28, 2012 08:24AM Page 5 of 5 
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TestAmerica St. Louis &·v,{_ ottt{ 
Test America 13715 Rider Trail North 

Chain of Custody Record THE LEADER !N ENVIRONMENTAL TESTING 

Earth City, MO 63045 
phone 314..298.8566 faJt 314298.8757 TestAmerica Laborat()ries, Inc. 

Client Contact Project Manager: Rob Monnig Sitt! Contact: Date: COC No: 

Tetra Tech Tel/Fax: 816-729-5621 Lab Contact: Carrier: of_J__ COCs 

415 Oak Street Analysis Turnaround Time 1"·:. Job No. 

Kansas City, MO Calendar (C) or Work Days (W) t_';, 

~ (816) 412-1775 Phone TAT ;r different from Below __ 
( 

(:xxx) :xxx-xxxx FAX D 2weeks -~ .. -- s 
~ I~ SDGNo. 

Project Name: D lweek 
~=:_:; 

I~ l :-.--. ~ Site: D 2days ::··;r I 

.. ~~ ~ ~ 
\'J PO# D Iday ~~ ~ Sampler: ··oa.· 

l~ y :&3:-

'"' ~ Sample Sample Sample #of ~ 
~ £: 1'-' I Sample Identification Date Time Type Matrix Cont. ~ Sample Specific Notes: 

4~ AJ2q/£d 7-2Jffl f>}lj (}rh (;oJ r X 
~~::#S fi/?6/ Eo1 ( 107 f I 1- \ 
. ~ #15 An'Y1 fr/ I I>SCJ I \ J --x I 

/hrk $Is A1 6Zf £o1 I 1911- l \ \ ~ I 
~¢.1.5 Al72/£o1 I /9-b \ ' ' 

1\ 

4~-:#'s JV2~r-£/2' \ /602-
• 

\ \ ·x \ 
,4 ¥t.fiS /u :J6' £;2/ l v~ \ I \ ;x 
4~#s A.b'r' &1Z1 I //;/% \ l I X I 
4n*~ /u/LY £/2" I /&57 

i I ! I X 

4~-115 /u72; £;2/ J lb"lj I l J X 
Li--P. dS" N?f" £;21 17-zw.z /£6 I I ( ~ 

ft_rt?v./:iS NO/ £2lt1 7-2J:./2. 1112 I I g 
~ f 

Preservation Used: 1- Ice, 2= HCI; .3= f:f2S04; 4=HN03; 5--NaOH; 6- Other I 
Possible Haza:rll Illenti:jica:tion Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

! 
D Non-Htm:ztd D Flammable D Skin lrriiant PoisonB D Unknov.m D D Return To Client D Disposal By Lab D Archive For Months 

Special Instructions!QC Requirements & Cominents: I 

~f 
I 

Relinqnishedby:dd ~u 
Date/Time: za;,r;. Receiver; d~ Company: Datetrrrne: 

.7 4/< 17-2£-ae 
Relinquished b~ 

·z.; 
Company: Date/Time: 

R~- Comp(\ 

1~ ~ l'Z qtz_o4'l T'i-\ 
Relinqnished by: Company: Date!Time: ReCeived by: Company: Da:te!I'ime: 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 

phone 314.298.8566 fax 314.298.8757 

Client Contact 

Chain of Custody Record 

Project Manager: Rob Monnig !Site Contact: 

Tetra Tech ITeiJFax: 816-729-5621 ILab Contact: 

415 Oak Street I Analysis Tnmaround Time F 

.----. 
'>meeks 

- 1 week 
-

- 2days 

1 dav 

Sample Identification 

/1Hh#5' IV72 ~J&/ ~ 
/-1~ #Z-, /l!D£d lx 
A~u-v ;V;"ZEd 
A-et #& /Jo' t;2J 

X: 
IX 

A~.:li'Z- N!?' £/21 IX 
~>II 
/:1r0: .I) II 1t 1o ! Gl2' 

lx. 
DC 

f7 

llfR-W_ 

Preservation Used: 1= Ice, 2= BO; 3= H2S04; 4=BN03; 5=NaOB; 6= Other 

Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
Date: COC No: 

Carrier: ,~ of_.$ .. COCs 

Job No . 

SDG No. 

Sampler: 

Sample Specific Notes: 

IH-I--+-
N-----

~ 

Possible Hazarit Jite:ntijication sample Disposal (A teeinay be assessed if samples are retainecf longer than 1 month) 

0 Non-H{J;zard' 0 Flammable D Skinlnitant PoisonB D Unknown D D Return To Client 0 Disposal By Lab D Archive For Months 

Special Instrnctions!QC Requirements & Comments: 

A //A 
)Company: IDateJTrme: Datemme: 

~r4 J..ZWZ J!w'-7 fl .wfkc. 
Relinquished b~ 

Relinquished/ -777 Company: Datemme: 
Com-f? 

Date/Time: '1/ ;JJ { tL- crz<.:>A_\-1 
Relinquished by: Company: jDatemme: Company: Datetrirne: 
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TestAmerica St. Louis Test America 13715 Rider Trail North 

Chain of Custody Record THE LEADER IN ENVIRONMENTAL TESTING 

Earth City, MO 63045 
phone 314298.8566 faX 314.298.8757 TestAmerica Laboratories, Inc. 

Client Contact Project Manager: Rob Monnig Site Contact: Date: COC No: 

Tetra Tech TellFax: 816-729-5621 Lab Contact: Carrier: _2., of ....=L_ COCs 
415 Oak Street Analysis Tnrnaround Time I:S Job No. 

Kansas City, MO Calendar ( C) or Work Days 0N) :':. 
(816) 412-1775 Phone •· .. -. s TAT lf dlf:rerem from Below ., 

j ( 
(xxx) xxx-xxxx FAX D 2weeks ~ I~ SDG No. 

Project Name: ?), ~ 
' D lweek 

~ 
('; 

Site: D 2days ~ 
( 

PO F. D Iday 
:k~- l ~ ~ 
.-·::::::.. 

I~ 
Sa'11pler: -::~-

""' J ""' c~ ~ l 
Sample Sample Sample #of :~-

£~ \\ Sainpleidentnication Date Time Type Matri:; Cont. -~ 
'- ,.._ 

Sample Specific No-..es: 

A .4<:" IU'2! £2u1 
'rt!'}:..~ I · -7 rJ-75-JZ /!3S G~ So-l f I"' 

·A':r&..#S" AJZLf/ .ezr) ~25-12 /)RfO I f i ~ 
A'~#s- /1/3{/ £Z71 r2rl'4/ts2Z { l I K 

At'PiiiS /t/4'~' EZf/ I 1/~20 I I I P< 
4~45' AJ £cf C2f,/ I 

, 
I I \ ~ /t/JY 

-):fr!'~#S" /J 72' E2~1 ?-ifil 11/5 I \ \ 5( I I 

Ad~ liS NO' E']t/ 17-~ l!Z7 I l \ X I 
. 4r-£~115 AJ/21 FJ6/ I 1121 I I \ X 

Art'qf!S AJ2if/ £?£/ 7~ DJftl_ I I l J( I -A . '? I~?// /./~4'S /!; $ C.Jc ·~:hi--12 /670 I I J --\ 
Ag /v7'J=" E<J61 I /6Lh I ! 

I 0\ 
I 

I 7~ I I 

Af"C'4P /U£C;/ £1{/ V-z%'2 /IZ-6 I I I J( I 
I 

Preservation Used: 1- Ice, 2= HCI; 3= H2S04; 4=HN03; 5-NaOH; 6= Other I I 
Possi!Jle Hazard IaentijicatiQn Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard D Flammable D Skin Irritant PoisonB D Unknovm D D Return To Client D Disposal By Lab D Archive For Morrths 

Special Instructions!QC Requirements & Comments: 

4.4/ 
Relinquishedb~ 

~~~ ~~~ Reccivf!;cJ~-Gc 
Company: Date/Time: 

Relinquished 7 / v- Company: Date!Time: 

A~ 
eompz Date/Time: 

-r-~ J 11:71\l~ "'\rzrv 
Relinquished by: Company: Datef!'ime: Received by: Company: Date/Tr=: 
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t 
' . . Tes A·m.enca Lot #(s): 

lnlll I AW 
r./·11!. LtlAOER IN ENVlR0NMENTiXLTESTING CUR Form#: 0 9 4 

CONDITION UPON RECEIPT FORM 
Client:\~~~~~ 

Quote No: t.lo~ ~\) 
--~~=----------------

COC/RFA No: __jjJJ. ____ _ 
Initiated By: ~~~'!-~------------ Date: ~.__!..1..f..J,b:...::-e.... ___ ~ 

Shippjng Information 

Time: 

Shipper: ~ UPS DHL Courier Client Other: ________ Multiple Packages: y B 
Shipping# (s):* Sample Temperature (s):** 

1. $711 tS''It! S 9o"1 6. 1. ./k6ttn I 6. __ _ 

2. 7. 2, 7, 

3. -------------------- 8, -------------- ------ 3. ------ 8. ------

4. -----------------

5, -----------------------

9. -------------- 4 .. ------ 9. ----------

10, ---------:--;-o:-----,:----=----=-.._,...- 5, ~-=:---- I 0, .--=------
**Sample must be received at 4°C ± 2°C· If not, note contents below, Temperature 

*Numbered shipping lines eormspond to Numbered Sample T~mp lines 

c dit' Oil lOll (Circle "Y" for yes, ''N" for no and ''N/A" for not applicable): 

1. y ® Are there custody seals present on the 
cooler? 

2, y N~ Do custody seals on cooler appear to be 
tampered with? 

3. (f)N 
Were contents of cooler frisked after 
opening, but before unpacking? 

4, ~N Samplt) received with Chain of Custody? 

5, ©N N/A 
Does the Chain of Custody match sample 
ID's on the container(s)? 

6. v0) Was sample received broken? 

7. lt):)N Is sample volume sufficient for analysis? 

val'ianoe does NOT affeet the following: Metals-Liquid; Rad tests· Liquid or Solids; 
Perchlorate 

8, y €) Are there custody seals present on bottles? 

9. y N@1j 
Do custody seals on bottles appear to be 
tampered with? 

10. y N @ Was sample received with proper pi-P? (If 
not, make note below) 

11. y N ~ 
Containers for C~14, H~3 & I-129/131 
marked with "Do Not Presel've" label? 

12. (ijN Sample received in proper containers? 

13, y N~ Headspacc in VOA or TOX liquid samples? 
(If Yes, note sample ID's below) 

' . 
14, y Nt@ Was Intemal COC/Workshare received? 

1 Fo1' DCJf-AL Pantex, LANL, Sandia sites, JI-I of ALL containers received must be verified, EXCEPT VOA, TOX, Oil & Grease and soils. 

Notes: 

Corrective Action: 

-

D Client Contact Name: Informed by: ------------------
0 Sample(s) processed "as is" 

PmjectManagementReview: U Date: ~ IY 
D Sample(s) on hold until: ~~ If released, notify: t 
THIS FORM MUST BE COMPLETED AT !liE TIMETmTEMS ARE BEfNG CHECKED IN. IF ANY ITEM JS COMPLETm)~'I:-,E~•O~N;;:;E-;::O:;:;;T:;;H-;:::ER::-:T=I·-:-:IA7N:-::T::-:cii:::-E-:::-fN-:-:ciT:::::I-:-AT:=c0::-:R:-, =TI::::IE:::-~N:
THAT PERSON IS REQUIRED TO APPLY THEIR fNITIAL AND THE DATE NEXT TO THAT ITEM, 

ADMIN-0004rev13, REVISED 05/27/11 \\SlsvrOI\QA\FORMS\ST-LOUIS\ADMIN\Admin-0004 CUR.doc 
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Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 

Radiation - Standard Products 

Lot #: F2H230456 

Rob Manning 

Tetra Tech, EMI ARRA 
415 Oak Street 

Kansas City, MO 64106 

TESTAMERICA LABORATORIES, INC. 

Erika Starman 
Project Manager 

September 20, 2012 

TestAmerica Laboratories, Inc. 

13715 Rider Trail North Earth City, MO 63045 tel 314.298.8566 fax 314.298.8757 www.testamericainc.com 
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Case Narrative 
LOT NUMBER: F2H230456 

This report contains the analytical results for the 19 samples received under chain of custody by 
TestAmerica St. Louis on August 23, 2012. These samples are associated with your Radiation
Standard Products project. 

The analytical results included in this report meet all applicable quality control procedure requirements 
except as noted on the following page. 

The test results in this report meet all NELAP requirements for parameters in which accreditations are 
held by TestAmerica St. Louis. Any exceptions to NELAP requirements are noted in the case 
narrative. TestAmerica St. Louis' Florida certification number is E87689. The case narrative is an 
integral part of this report. 

This report shall not be reproduced, except in full, without the written approval of the laboratory. 

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless requested wet weight by the client. 

Observations/Nonconformances 
Reference the chain of custody and condition upon receipt report for any variations on receipt conditions 
and temperature of samples on receipt. 
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Gamma Spectroscopy • Radium-226 & ODRs (EML GA-01-R MOD) 

The sample and duplicate results are both less than the achieved MDAs for Ac-227, making relative 
percent difference (RPD) results statistically invalid. Non-detect results were duplicated. 

Affected Samples: 
F2H230456 (1): AREA 1-1 

There were no other nonconformances or observations noted with any analysis on this lot. 
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METHODS SUMMARY 

F2H230456 

ANALYTICAL 

_P_AR __ AM __ E~T_E~R~----------------------------------------- _M_E~T=H~O_D ________ _ 

Gamma Spectroscopy - Radium-226 & Hits EML GA-01-R MOD 

References: 

PREPARATION 
METHOD 

EML "ENVIRONMENTAL MEASUREMENTS LABORATORY PROCEDURES MANUAL" 
HASL-300 28TH EDITION, VOLUME I and II DEPARTMENT OF ENERGY 
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SAMPLE SUMMARY 

F2H230456 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

MV94Q 001 AREA 1-1 08/17/12 10:14 
MV95G 002 AREA 1-2 08/17/12 10:16 
MV95H 003 AREA 1-3 08/17/12 10:17 
MV95J 004 AREA 1-4 08/17/12 10:19 
MV95K 005 AREA 1-5 08/17/12 10:20 
MV95L 006 AREA 1-6 08/17/12 10:22 
MV95M 007 AREA 1-7 08/17/12 10:23 
MV95N 008 AREA 1-8 08/17/12 10:24 
MV95P 009 AREA 1-9 08/17/12 10:26 
MV95Q 010 AREA 1-10 08/17/12 10:27 
MV95R 011 AREA 1-11 08/17/12 10:30 
MV95T 012 AREA 1-12 08/17/12 10:32 
MV95V 013 REF-1 08/17/12 11:00 
MV95W 014 REF-2 08/17/12 11:02 
MV95X 015 REF-3 08/17/12 11:03 
MV950 016 REF-4 08/17/12 11:05 
MV951 017 REF-5 08/17/12 11:07 
MV952 018 REF-6 08/17/12 11:08 
MV953 019 REF-7 08/17/12 11:09 

NOTE (S): 

-The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

-Results noted as "ND" were not detected at or above the stated limit. 

-This report must not be reproduced, except in full, without the written approval of the laboratory. 

-Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA 1-1 

Radiochemistry 

Lab Sample ID: F2H230456-001 Date Collected: 
Work Order: MV94Q Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/ -) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1014 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 -0.70 u 

Actinium 228 0.53 

Bismuth 212 0.15 u 

Bismuth 214 0.89 

Lead 210 0.90 u 

Lead 212 0.59 

Lead 214 0.75 

Potassium 40 17.5 

Protactinium 231 0.38 u 

Radium (226) 0.89 

Radium 228 0.53 

Thallium 208 0.274 

Thorium 234 1.0 u 
Uranium 235 0.18 u 
Uranium 238 1.0 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.47 

0.19 

0.28 

0.18 

0.90 

0.13 

0.15 

2.4 

0.39 

0.18 

0.19 

0.079 

1.1 

0.21 

1.1 

U Result is less than the sample detection limit. 

0.73 08/28/12 

0.23 08/28/12 

0.47 08/28/12 

0.13 08/28/12 

1.5 08/28/12 

0.11 08/28/12 

0.13 08/28/12 

0.7 08/28/12 

1.6 08/28/12 

1.00 0.13 08/28/12 

0.23 08/28/12 

0.064 08/28/12 

1.5 08/28/12 

0.34 08/28/12 

1.5 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-1 DUP 

Lab Sample ID: F2H230456-001X 
Work Order: MV94Q 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 
Actinium 227 -0.011 u 

Actinium 228 0.56 

Bismuth 212 0.35 u 

Bismuth 214 0.85 

Lead 210 1.7 u 

Lead 212 0.57 

Lead 214 0. 71 

Potassium 40 18.4 

Protactinium 231 0.36 u 

Radium (226) 0.85 

Radium 228 0.56 

Thallium 208 0.223 

Thorium 234 0.42 u 

Uranium 235 0.11 u 

Uranium 238 0.42 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Unoert. 

08/17/12 
08/23/12 

Prep 

1014 
0915 

(2 cr+/-) RL mdc 
Date 

pCi/g Batch # 2241112 
0.043 0.42 08/28/12 

0.14 0.21 08/28/12 

0.32 0.49 08/28/12 

0.19 0.13 08/28/12 

1.3 1.8 08/28/12 

0.12 0.09 08/28/12 

0.18 0.15 08/28/12 

2.6 0.8 08/28/12 

0.28 1.9 08/28/12 

0.19 1. 00 0.13 08/28/12 

0.14 0.21 08/28/12 

0.066 0.055 08/28/12 

0.50 1.6 08/28/12 

0.22 0.36 08/28/12 

0.50 1.6 08/28/12 

U Result is less than the sample detection limit. 

Analysis 
Date 

Yld% 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/l? 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-2 

Radiochemistry 

Lab Sample ID: F2H230456-002 Date Collected: 
Work Order: MV95G Date Received: 
Matrix: SOLID 

Total 
Unoert. 

Parameter Result Qual (2 cr+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1016 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.07 u 

Actinium 228 0. 71 

Bismuth 212 0.23 u 

Bismuth 214 0. 71 

Lead 210 0.2 u 

Lead 212 0.55 

Lead 214 0.59 

Potassium 40 16.0 

Protactinium 231 0.13 u 

Radium (226) 0. 71 

Radium 228 0. 71 

Thallium 208 0.190 

Thorium 234 0.43 u 

Uranium 235 0.12 u 

Uranium 238 0.43 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.16 

0.18 

0.33 

0.16 

1.1 

0.11 

0.15 

2.3 

0.16 

0.16 

0.18 

0.064 

0.40 

0.19 

0.40 

U Result is less than the sample detection limit. 

1.0 08/28/12 

0.12 08/28/12 

0.54 08/28/12 

0.11 08/28/12 

2.0 08/28/12 

0.09 08/28/12 

0.13 08/28/12 

0.8 08/28/12 

1.8 08/28/12 

1. 00 0.11 08/28/12 

0.12 08/28/12 

0.057 08/28/12 

1.7 08/28/12 

0.36 08/28/12 

1.7 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-3 

Radiochemistry 

Lab Sample ID: F2H230456-003 Date Collected: 
Work Order: MV95H Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL mdc 

08/17/12 
08/23/12 

!?rep 
Date 

1017 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.11 u 

Actinium 228 0.29 u 

Bismuth 212 0.26 u 

Bismuth 214 0.83 

Lead 210 1.4 u 

Lead 212 0.62 

Lead 214 0.96 

Potassium 40 17.1 

Protactinium 231 0.1 u 

Radium (226) 0.83 

Radium 228 0. 29 u 

Thallium 208 0.216 

Thorium 234 0.56 u 

Uranium 235 0.25 u 

Uranium 238 0.56 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.50 

0.24 

0.56 

0.23 

1.9 

0.17 

0.22 

3.2 

1.4 

0.23 

0.24 

0.076 

0.75 

0.29 

0.75 

U Result is less than the sample detection limit. 

1.6 08/28/12 

0.43 08/28/12 

0.97 08/28/12 

0.16 08/28/12 

2.8 08/28/12 

0.16 08/28/12 

0.12 08/28/12 

1.1 08/28/12 

2.5 08/28/12 

1. 00 0.16 08/28/12 

0.43 08/28/12 

0.069 08/28/12 

2.6 08/28/12 

0.54 08/28/12 

2.6 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: 

Work Order: 

Matrix: 

Parameter 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-4 

F2H230456-004 
MV95J 
SOLID 

Result Qual 

Radiochemistry 
\ 

Date Collected: 
Date Received: 

Total 
Uncert. 

(2 cr+/-) RL mdc 

08/17/12 
08/23/12 

Prep 
Date 

1019 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 0.023 u 

Actinium 228 0.63 

Bismuth 212 0.68 

Bismuth 214 0.89 

Lead 210 2.1 

Lead 212 0.70 

Lead 214 1.09 

Potassium 40 13.1 

Protactinium 231 0.24 u 

Radium (226) 0.89 

Radium 228 0.63 

Thallium 208 0.214 

Thorium 234 0.73 u 

Uranium 235 0.12 u 

Uranium 238 0.73 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.043 

0.26 

0.37 

0.25 

1.5 

0.15 

0.22 

2.4 

0.46 

0.25 

0.26 

0.075 

0. 67 

0.17 

0. 67 

U Result is less than the sample detection limit. 

0.46 08/28/12 

0.29 08/28/12 

0.34 08/28/12 

0.21 08/28/12 

2.0 08/28/12 

0.11 08/28/12 

0.15 08/28/12 

1.0 08/28/12 

2.0 08/28/12 

1.00 0.21 08/28/12 

0.29 08/28/12 

0.062 08/28/12 

2.1 08/28/12 

0.48 08/28/12 

2.1 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-5 

Radiochemistry 

Lab Sample ID: F2H230456-005 Date Collected: 
Work Order: MV95K Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL mdc 

08/17/12 
08/23/12 

!?rep 
Date 

1020 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 0.30 

Actinium 228 0.38 

Bismuth 212 0.13 u 

Bismuth 214 0.61 

Lead 210 -0.2 u 

Lead 212 0.48 

Lead 214 0.68 

Potassium 40 21.0 

Protactinium 231 0.40 u 

Radium (226) 0.61 

Radium 228 0.38 

Thallium 208 0.176 

Thorium 234 1.15 u 

Uranium 235 0.24 

Uranium 238 1.15 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.12 

0.20 

0.30 

0.14 

1.8 

0.10 

0.13 

2.9 

0.39 

0.14 

0.20 

0.055 

0. 97 

0.16 

0. 97 

U Result is less than the sample detection limit. 

0.12 08/28/12 

0.27 08/28/12 

0.53 08/28/12 

0.07 08/28/12 

1.8 08/28/12 

0.09 08/28/12 

0.09 08/28/12 

0.5 08/28/12 

1.4 08/28/12 

1. 00 0.07 08/28/12 

0.27 08/28/12 

0.046 08/28/12 

1.3 08/28/12 

0.20 08/28/12 

1.3 08/28/12 

Analysis 
Date 

Yld % 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-6 

Radiochemistry 

Lab Sample ID: F2H230456-006 Date Collected: 08/17/12 1022 
Work Order: MV95L Date Received: 08/23/12 0915 
Matrix: SOLID 

Total 
Uncert. Prep 

Parameter Result Qual (2 a+/-) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 -0.59 u 

Actinium 228 0.69 

Bismuth 212 0.25 u 

Bismuth 214 0.62 

Lead 210 0.6 u 

Lead 212 0.58 

Lead 214 0.70 

Potassium 40 23.3 

Protactinium 231 0.32 u 

Radium (226) 0.62 

Radium 228 0.69 

Thallium 208 0.249 

Thorium 234 0.22 u 
Uranium 235 0.10 u 
Uranium 238 0.22 u 

NOTE(S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.53 

0.21 

0.35 

0.16 

1.4 

0.13 

0.16 

3.3 

0.73 

0.16 

0.21 

0.077 

0.58 

0.25 

0.58 

U Result is less than the sample detection limit. 

0.85 08/28/12 

0.11 08/28/12 

0.59 08/28/12 

0.08 08/28/12 

2.4 08/28/12 

0.12 08/28/12 

0.13 08/28/12 

0.7 08/28/12 

1.8 08/28/12 

1. DO 0.08 08/28/12 

0.11 08/28/12 

0.054 08/28/12 

2.0 08/28/12 

0.43 08/28/12 

2.0 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 



TestAmerica St. Louis

13 of 34 F2H230456

Tetra Tech, EMI ( ARRA) 

Client Samole ID: AREA 1-7 

Radiochemistry 

Lab Sample ID: F2H230456-007 Date Collected: 
Work Order: MV95M Date Received: 

Matrix: SOLID 

Total 
Unoert. 

Parameter Result Qual (2 cr+/-) RL mdc 

08/17/12 
08/23/12 

Prep 
Date 

1023 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.17 u 

Actinium 228 0.97 

Bismuth 212 0.36 u 

Bismuth 214 2.00 

Lead 210 1.3 u 

Lead 212 1.04 

Lead 214 2.30 

Potassium 40 18.8 

Protactinium 231 0.62 u 

Radium (226) 2.00 

Radium 228 0.97 

Thallium 208 0.42 

Thorium 234 0.80 u 

Uranium 235 0.00005 u 
Uranium 238 0.80 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.25 

0.28 

0.44 

0.34 

1.6 

0.19 

0.34 

2.8 

0.91 

0.34 

0.28 

0.10 

0.62 

0.00041 

0.62 

U Result is less than the sample detection limit. 

0.47 08/28/12 

0.19 08/28/12 

0.73 08/28/12 

0.18 08/28/12 

2.9 08/28/12 

0.14 08/28/12 

0.20 08/28/12 

0.5 08/28/12 

1.8 08/28/12 

1. 00 0.18 08/28/12 

0.19 08/28/12 

0.08 08/28/12 

2.2 08/28/12 

0.54 08/28/l~ 

2.2 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-8 

Radiochemistry 

Lab Sample ID: F2H230456-008 Date Collected: 
Work Order: MV95N Date Received: 

Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1024 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.11 u 

Actinium 228 1. 01 

Bismuth 212 0.76 u 

Bismuth 214 9.4 

Lead 210 5.0 

Lead 212 0.95 

Lead 214 10.2 

Potassium 40 21.0 

Protactinium 231 0.24 u 

Radium (226) 9.4 

Radium 228 1. 01 

Thallium 208 0.36 

Thorium 234 -1. 6 u 

Uranium 235 0.08 u 

Uranium 238 -1. 6 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.55 

0.34 

0.54 

1.1 

3.0 

0.27 

1.4 

3.1 

0.41 

1.1 

0.34 

0.16 

5.9 

0.40 

5.9 

U Result is less than the sample detection limit. 

0.99 08/28/12 

0.30 08/28/12 

0.83 08/28/12 

0.3 08/28/12 

3.8 08/28/12 

0.24 08/28/12 

0.3 08/28/12 

1.1 08/28/12 

4.0 08/28/12 

1.0 0.3 08/28/12 

0.30 08/28/12 

0.16 08/28/12 

4.1 08/28/12 

0.67 08/28/12 

4.1 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-9 

Radiochemistry 

Lab Sample ID: F2H230456-009 Date Collected: 
Work Order: MV95P Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 a+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1026 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.14 u 

Actinium 228 0.43 

Bismuth 212 0.16 u 

Bismuth 214 0.88 

Lead 210 -0.7 u 

Lead 212 0.427 

Lead 214 0.87 

Potassium 40 17.2 

Protactinium 231 0.88 u 

Radium (226) 0.88 

Radium 228 0.43 

Thallium 208 0.187 

Thorium 234 0.42 u 

Uranium 235 0.15 u 

Uranium 238 0.42 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.27 

0.13 

0.24 

0.16 

1.6 

0.098 

0.17 

2.3 

0.68 

0.16 

0.13 

0.058 

0.47 

0.22 

0.47 

U Result is less than the sample detection limit. 

0.33 08/28/12 

0.22 08/28/12 

0.40 08/28/12 

0.1 08/28/12 

2.7 08/28/12 

0.097 08/28/12 

0.11 08/28/12 

0.4 08/28/12 

1.0 08/28/12 

1. 00 0.1 08/28/12 

0.22 08/28/12 

0.044 08/28/12 

1.4 08/28/12 

0.36 08/28/12 

1.4 08/28/12 

Analysis 
Date 

Yld% 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-10 

Radiochemistry 

Lab Sample ID: F2H230456-010 Date Collected: 08/17/12 1027 
Work Order: MV95Q Date Received: 08/23/12 0915 
Matrix: SOLID 

Total 
Uncert. Prep 

Parameter Result Qual (2 cr+/-) RL mdc 
Date 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 -1.08 u 

Actinium 228 1.25 

Bismuth 212 0.74 u 

Bismuth 214 17.3 

Lead 210 8.9 

Lead 212 0.80 

Lead 214 18.1 

Potassium 40 19.1 

Protactinium 231 1.4 u 

Radium (226) 17.3 

Radium 228 1.25 

Thallium 208 0.39 

Thorium 234 1.2 u 

Uranium 235 0.25 u 

Uranium 238 1.2 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.82 

0.52 

0.68 

1.9 

3.1 

0.21 

2.0 

2.9 

1.1 

1.9 

0.52 

0.19 

1.0 

0.65 

1.0 

U Result is less than the sample detection limit. 

1.3 08/28/12 

0.54 08/28/12 

1.1 08/28/12 

0.3 08/28/12 

3.9 08/28/12 

0.26 08/28/12 

0.4 08/28/12 

0.9 08/28/12 

5.1 08/28/12 

1.0 0.3 08/28/12 

0.54 08/28/12 

0.18 08/28/12 

4.6 08/28/12 

1.0 08/28/12 

4.6 08/28/12 

Analysis 
Date 

Yld% 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client SamPle ID: AREA 1-11 

Radiochemistry 

Lab Sample ID: F2H230456-011 
Work Order: MV95R 
Matrix: SOLID 

Parameter Result Qual 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Actinium 227 0.08 u 
Actinium 228 0.83 

Bismuth 212 0.49 u 
Bismuth 214 2.44 

Lead 210 2.4 

Lead 212 0.59 

Lead 214 2.82 

Potassium 40 19.4 

Protactinium 231 0. 26 u 
Radium (226) 2.44 

Radium 228 0.83 

Thallium 208 0.236 

Thorium 234 2.0 u 
Uranium 235 0.07 u 
Uranium 238 2.0 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

Total 
Uncert. 

(2 cr+/-) 

0.22 

0.24 

0.38 

0.36 

1.8 

0.14 

0.39 

2.7 

0.34 

0.36 

0.24 

0.091 

1.8 

0.33 

1.8 

U Result is less than the sample detection limit. 

Date Collected: 08/17/12 1030 
Date Received: 08/23/12 0915 

Prep 

RL mdc 
Date 

pCi/g Batch # 2241112 

0.91 08/28/12 

0.17 08/28/12 

0.58 08/28/12 

0.16 08/28/12 

2.3 08/28/12 

0.14 08/28/12 

0.17 08/28/12 

0.8 08/28/12 

2.5 08/28/12 

1. 00 0.16 08/28/12 

0.17 08/28/12 

0.083 08/28/12 

2.2 08/28/12 

0.56 08/28/12 

2.2 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Tetra Tech, EMI ( ARRA) 

Client Sample ID: AREA 1-12 

Radiochemistry 

Lab Sample ID: F2H230456-012 Date Collected: 
Work Order: MV95T Date Received: 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) RL mdc 

08/17/12 
08/23/12 

Prep 
Date 

1032 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 -0.23 u 

Actinium 228 0.64 

Bismuth 212 0.32 u 

Bismuth 214 0.65 

Lead 210 1.0 u 

Lead 212 0.41 

Lead 214 0.63 

Potassium 40 16.6 

Protactinium 231 0.28 u 

Radium (226) 0.65 

Radium 228 0.64 

Thallium 208 0.159 

Thorium 234 0.77 u 
Uranium 235 0.15 u 
Uranium 238 0.77 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.32 

0.18 

0.33 

0.18 

1.2 

0.10 

0.14 

2.5 

0.29 

0.18 

0.18 

0.058 

0.97 

0.17 

0.97 

U Result is less than the sample detection limit. 

0.52 08/28/12 

0.08 08/28/12 

0.52 08/28/12 

0.15 08/28/12 

1.9 08/28/12 

0.11 08/28/12 

0.13 08/28/12 

0.8 08/28/12 

1.8 08/28/12 

1. 00 0.15 08/28/12 

0.08 08/28/12 

0.061 08/28/12 

1.5 08/28/12 

0.38 08/28/12 

1.5 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: F2H230456-013 
Work Order: MV95V 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: REF-1 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 a+/-) RL mdc 

08/17/12 
08/23/12 

Prep 
Date 

1100 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.032 u 

Actinium 228 0. 75 

Bismuth 212 0.39 u 

Bismuth 214 0.80 

Lead 210 0.6 u 

Lead 212 0.61 

Lead 214 0.99 

Potassium 40 13.7 

Protactinium 231 0.36 u 

Radium (226) 0.80 

Radium 228 0.75 

Thallium 208 0.350 

Thorium 234 0.70 u 

Uranium 235 0.09 u 
Uranium 238 0.70 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.055 

0.24 

0.49 

0.22 

1.4 

0.17 

0.21 

2.5 

0.57 

0.22 

0.24 

0.086 

0.49 

0.17 

0.49 

U Result is less than the sample detection limit. 

0.61 08/28/12 

0.21 08/28/12 

0.81 08/28/12 

0.18 08/28/12 

2.5 08/28/12 

0.16 08/28/12 

0.13 08/28/12 

0.8 08/28/12 

2.2 08/28/12 

1. 00 0.18 08/28/12 

0.21 08/28/12 

0.032 08/28/12 

2.3 08/28/12 

0.48 08/28/12 

2.3 08/28/12 

Analysis 
Date 

Yld% 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: F2H230456-014 
Work Order: MV95W 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI ( ARRA) 

Client SamPle ID: REF~2 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 cr+/-) RL mdc 

08/17/12 
08/23/12 

!?rep 
Date 

1102 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.17 u 

Actinium 228 0.50 

Bismuth 212 0.45 u 

Bismuth 214 0.82 

Lead 210 1.2 u 

Lead 212 0.74 

Lead 214 0.98 

Potassium 40 15.3 

Protactinium 231 0.42 u 

Radium (226) 0.82 

Radium 228 0.50 

Thallium 208 0.262 

Thorium 234 1. 39 u 

Uranium 235 0.093 u 

Uranium 238 1. 39 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.23 

0.17 

0.38 

0.16 

1.1 

0.14 

0.18 

2.3 

0.75 

0.16 

0.17 

0.065 

0.58 

0.099 

0.58 

U Result is less than the sample detection limit. 

0.37 08/28/12 

0.27 08/28/12 

0.60 08/28/12 

0.06 08/28/12 

1.5 08/28/12 

0.08 08/28/12 

0.1 08/28/12 

0.5 08/28/12 

1.3 08/28/12 

1. 00 0.06 08/28/12 

0.27 08/28/12 

0.042 08/28/12 

1.4 08/28/12 

0.35 08/28/12 

1.4 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: 

Work Order: 

Matrix: 

Parameter 

F2H230456-015 
MV95X 
SOLID 

Result 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: REF-3 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 a+/-) RL rode 

08/17/12 
08/23/12 

!?rep 
Date 

1103 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 -0.27 u 

Actinium 228 0.43 

Bismuth 212 0.23 u 

Bismuth 214 0.69 

Lead 210 0.05 u 

Lead 212 0.40 

Lead 214 0.70 

Potassium 40 16.2 

Protactinium 231 -0.39 u 

Radium (226) 0.69 

Radium 228 0.43 

Thallium 208 0.237 

Thorium 234 2.2 

Uranium 235 0.07 u 

Uranium 238 2.2 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.36 

0.18 

0.37 

0.16 

1.2 

0.10 

0.15 

2.4 

0.96 

0.16 

0.18 

0.057 

1.4 

0.20 

1.4 

U Result is less than the sample detection limit. 

0.59 08/28/12 

0.27 08/28/12 

0.62 08/28/12 

0.1 08/28/12 

2.1 08/28/12 

0.11 08/28/12 

0.12 08/28/12 

0.6 08/28/12 

1.7 08/28/12 

1. 00 0.1 08/28/12 

0.27 08/28/12 

0.021 08/28/12 

1.6 08/28/12 

0.41 08/28/12 

1.6 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: 

Work Order: 

Matrix: 

Parameter 

F2H230456-016 
MV950 
SOLID 

Result 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: REF-4 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Unoert. 

Qual (2 a+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

110~ 

0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.07 u 

Actinium 228 0.66 

Bismuth 212 0.28 u 

Bismuth 214 0.78 

Lead 210 1.0 u 

Lead 212 0.66 

Lead 214 0.89 

Potassium 40 16.4 

Protactinium 231 0.30 u 

Radium (226) 0.78 

Radium 228 0.66 

Thallium 208 0.228 

Thorium 234 1. 31 u 

Uranium 235 0.09 u 
Uranium 238 1.31 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.18 

0.18 

0.35 

0.18 

1.2 

0.15 

0.18 

2.4 

0.32 

0.18 

0.18 

0.069 

0.94 

0.20 

0.94 

U Result is less than the sample detection limit. 

0.36 08/28/12 

0.22 08/28/12 

0.57 08/28/12 

0.18 08/28/12 

1.9 08/28/12 

0.12 08/28/12 

0.17 08/28/12 

1 08/28/12 

1.9 08/28/12 

1. 00 0.18 08/28/12 

0.22 08/28/12 

0.060 08/28/12 

1.5 08/28/12 

0.46 08/28/12 

1.5 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: F2H230456-017 
Work Order: MV951 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: REF-5 

Radiochemistry 

Date Collected: 

Date Received: 

Total 
Uncert. 

Qual (2 a+/-) RL mdc 

08/17/12 
08/23/12 

Prep 
Date 

1107 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 

Actinium 227 -0.42 u 
Actinium 228 1.28 

Bismuth 212 0.09 u 
Bismuth 214 1.07 

Lead 210 3.5 

Lead 212 1. 08 

Lead 214 1.14 

Potassium 40 16.1 

Protactinium 231 0.5 u 
Radium (226) 1. 07 

Radium 228 1.28 

Thallium 208 0.52 

Thorium 234 0.48 u 
Uranium 235 0.16 u 
Uranium 238 0.48 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.85 

0.39 

0. 62 

0.29 

2.2 

0.27 

0. 26 

3.3 

1.4 

0.29 

0.39 

0.18 

0.94 

0.35 

0.94 

U Result is less than the sample detection limit. 

1.4 08/28/12 

0.36 08/28/12 

1.1 08/28/12 

0.19 08/28/12 

3.1 08/28/12 

0.22 08/28/12 

0.17 08/28/12 

1.4 08/28/12 

3.1 08/28/12 

1. 00 0.19 08/28/12 

0.36 08/28/12 

0.15 08/28/12 

3.2 08/28/12 

0.61 08/28/12 

3.2 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: F2H230456-018 
Work Order: MV952 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI ( ARRA) 

Client Sample ID: REF-6 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 a+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1108 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 -0.33 u 

Actinium 228 1.01 

Bismuth 212 0.44 u 

Bismuth 214 0.86 

Lead 210 0.7 u 

Lead 212 0.79 

Lead 214 0.92 

Potassium 40 16.4 

Protactinium 231 0.25 u 

Radium (226) 0.86 

Radium 228 1.01 

Thallium 208 0.272 

Thorium 234 1.8 

Uranium 235 0.15 u 

Uranium 238 1.8 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.47 

0.18 

0.36 

0.18 

1.1 

0.15 

0.17 

2.3 

0.47 

0.18 

0.18 

0.076 

1.2 

0.23 

1.2 

U Result is less than the sample detection limit. 

0.77 08/28/12 

0.07 08/28/12 

0.55 08/28/12 

0.12 08/28/12 

1.9 08/28/12 

0.11 08/28/12 

0.10 08/28/12 

0.5 08/28/12 

1.6 08/28/12 

1. 00 0.12 08/28/12 

0.07 08/28/12 

0.059 08/28/12 

1.5 08/28/12 

0.38 08/28/12 

1.5 08/28/12 

Analysis 
Date 

Yld % 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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Lab Sample ID: F2H230456-019 
Work Order: MV953 
Matrix: SOLID 

Parameter Result 

Tetra Tech, EMI { ARRA) 

Client Sample ID: REF-7 

Radiochemistry 

Date Collected: 
Date Received: 

Total 
Uncert. 

Qual (2 cr+/-) RL rode 

08/17/12 
08/23/12 

Prep 
Date 

1109 
0915 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g Batch # 2241112 
Actinium 227 0.05 u 

Actinium 228 0.58 

Bismuth 212 0.27 u 

Bismuth 214 0.69 

Lead 210 0.88 u 

Lead 212 0.46 

Lead 214 0.76 

Potassium 40 17.1 

Protactinium 231 0.0024 u 

Radium (226) 0.69 

Radium 228 0.58 

Thallium 208 0.136 

Thorium 234 0.43 u 

Uranium 235 0.12 u 

Uranium 238 0.43 u 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined by instrument performance only. 
Bold results are greater than the MDC. 

0.14 

0.18 

0.31 

0.15 

0.96 

0.11 

0.16 

2.5 

0.0044 

0.15 

0.18 

0.056 

0.52 

0.21 

0.52 

U Result is less than the sample detection limit. 

0.95 08/28/12 

0.17 08/28/12 

0.50 08/28/12 

0.10 08/28/12 

1.7 08/28/12 

0.1 08/28/12 

0.11 08/28/12 

0.6 08/28/12 

1.9 08/28/12 

1. 00 0.10 08/28/12 

0.17 08/28/12 

0.060 08/28/12 

1.7 08/28/12 

0.34 08/28/12 

1.7 08/28/12 

Analysis 
Date 

Yld% 
09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 

09/18/12 
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METHOD BLANK REPORT 

Radiochemistry 

Client Lot ID: F2H230456 
Matrix: SOLID 

Total 
Uncert. 

Parameter Result Qual (2 cr+/-) 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g 
Actinium 227 0.03 u 0.13 

Actinium 228 0.03 u 0.11 

Bismuth 212 0.11 u 0.20 

Bismuth 214 0.091 u 0.090 

Lead 210 0.9 u 1.2 

Lead 212 -0.02 u 0.10 

Lead 214 0.101 u 0.077 

Potassium 40 -0.20 u 0.83 

Protactinium 231 0.06 u 0.40 

Radium (226) 0.091 u 0.090 

Radium 228 0.03 u 0.11 

Thallium 208 0.005 u 0.025 

Thorium 234 0.12 u 0.81 

Uranium 235 -0.009 u 0.15 

Uranium 238 0.12 u 0.81 

NOTE (S) 

Data are incomplete without the case narrative. 

MDC is determined using instrument performance only 
Bold results are greater than the MDC. 

U Result is less than the sample detection limit. 

RL 

Batch 

1. 00 

Lab Sample ID 

Prep Analysis 

MDC 
Date Date 

# 2241112 Yld % F2H280000-112B 

0.48 08/28/12 09/18/12 

0.27 08/28/12 09/18/12 

0.36 08/28/12 09/18/12 

0.16 08/28/12 09/18/12 

2.1 08/28/12 09/18/12 

0.15 08/28/12 09/18/12 

0.14 08/28/12 09/18/12 

1.3 08/28/12 09/18/12 

2.0 08/28/12 09/18/12 

0.16 08/28/12 09/18/12 

0.27 08/28/12 09/18/12 

0.090 08/28/12 09/18/12 

1.6 08/28/12 09/18/12 

0.27 08/28/12 09/18/12 

1.6 08/28/12 09/18/12 
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Client Lot ID: 
Matrix: 

F2H230456 
SOLID 

Laboratory Control Sample Report 

Radiochemistry 

Total 
Unoert. 

Lab Sample ID 

Parameter Spike Amount Result (2 a+/-) MDC % Yld % Reo 
QC Control 

Limits 

Gamma Ra-226 & Hits By EML GA-01-R MOD 

Radium (226) 

Thorium 232 

NOTE IS) 

12.2 

9.50 

Batch #: 

10.2 

8.7 

2241112 

MDC is determined by instrument performance only 

pCi/g 

1.3 

1.3 

GA-01-R MOD 

0.4 

0.6 

84 

92 

Analysis Date: 09/18/12 

Calculations are performed before rounding to avoid round-off error in calculated results 

F2H280000-112C 

(73 - 107) 

(82 - 126) 



TestAmerica St. Louis

28 of 34 F2H230456

DUPLICATE EVALUATION REPORT 

Radiochemistry 

Clienl Lol ID: F2H230456 Date Sampled: 08/17/12 
Matrix: SOLID Date Received: 08/23/12 

Total Total QC Sample ID 

SAMPLE Uncert. DUPLICATE Unoert. 
Parameter Result (2a+/-) % Yld Result (2 a+/-) % Yld Precision 

Gamma Ra-226 & Hits By EML GA-01-R MOD pCi/g GA-01-R MOD F2H230456-001 

Actinium 227 -0.70 u 0.47 -0.011 u 0.043 194 %RPD 

Actinium 228 0.53 0.19 0.56 0.14 6 %RPD 

Bismuth 212 0.15 u 0.28 0.35 u 0.32 81 %RPD 

Bismuth 214 0.89 0.18 0.85 0.19 5 %RPD 

Lead 210 0.90 u 0.90 1.7 u 1.3 63 %RPD 

Lead 212 0.59 0.13 0.57 0.12 3 %RPD 

Lead 214 0.75 0.15 0. 71 0.18 6 %RPD 

Potassium 40 17.5 2.4 18.4 2.6 5 %RPD 

Protactinium 231 0.38 u 0.39 0.36 u 0.28 6 %RPD 

Radium (226) 0.89 0.18 0.85 0.19 5 %RPD 

Radium 228 0.53 0.19 0.56 0.14 6 %RPD 

Thallium 208 0.274 0.079 0.223 0.066 20 %RPD 

Thorium 234 1.0 u 1.1 0.42 u 0.50 84 %RPD 

Uranium 235 0.18 u 0.21 0.11 u 0.22 51 %RPD 

Uranium 238 1.0 u 1.1 0.42 u 0.50 84 %RPD 

Batch #: 2241112 (Sample) 2241112 (Duplicate) 

NOTE (S) 

Data are incomplete without the case narrative. 

Calculations are performed before rounding to avoid round-off error in calculated results 

U Result is less than the sample detection limit, 
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F2H230456 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 

Project Manager: EI<S Quote#: 90680 SDG: 
Date Received: 2012-08-23 

Project: Radiation • Standard Products 

Report to: Emily Fisher 

3333030 Tetra Tech, EMI ( ARRA) 

Analytical Due Date: 2012-09-19 

PO#: 
Report Due Date: 2012-09-20 

Client: 
Report Type: B Standard Report 

#SMPS In LOT: 0 EDD Code: 00 

-----~-------·----
SAMPLE# CLIENT SAMPLE ID 

AREA 1·1 

Client Matrix PATE/TIME SAMPLED 

2012-08-17 I 1014 

WORKORDER (j 

MV94Q SOLID 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD RA IN-HOUSe RAD 01 STANDARD TEST SET PROT: A WRK 06 
SCReeN SCREEN LOC 
SOLID, GA-01-R MOD, Gamma J9 Dry, Grind, and Fill Geometry·> 21 01 STANDARD TEST Si':T PROT: R WRI< 06 
Ha-226 & Hils day In-growth LOC 

--------------------------------~------~~--------------------------~-----------------------
SAMPLE# CLIENT SAMPLE ID 

2 AREA 1-2 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-17/ 1016 

J g Dry, Grind; and Fill Goomotry -> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

WORKORDER (j 

MV95G SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

~--·-~--·-·-----~-----·~-----~--"------------

SAMPLE# CLIENT SAMPLE ID 

3 AREA 1-3 
SAMPLE COMMENTS: 

XX zv RAD SOLID, RAD 
SCREEN SCREEN 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMELED 

2012-08-17/1,017 

01 STANDARD TEST SET 

XX 08 EML GA-01-R SOLID, GA-01-1~ MOD, Gamma J9 Dry, Grind, and Fill Geomelry -> 21 01 SlANDAKD TeST SET 
MOD Ra-226 & Hits day In-growth 

SAMPLE# CLIENT SAMPLE ID Client Matrix 

4 AREA 1-4 
SAMPLE COMMENTS: 

XX zv RAD 
SCREEN 

SOLID, RAD RA IN-HOUSE RAD 
SCREEN SCREEN 

DATE/TIME SAMPLED 

2012-08·17 I 1019 

XX OB EML GA-01-R 
MOD 

SOLID, GA·01·R MOD, Gamma J9 Fill Geometry·> 21 
Ra-226 & Hits 

01 STANDARD TEST SET 

01 STANDARD TEST SeT 

SAMPLE# CLIENT SAMPLE ID 

5 AREA 1-5 
SAMPLE COMMENTS: 

XX ZV RAD 
SCReEN 

xx 08 EML GA-o1-R 
MOD 

SOLID, RAD 
SCREE:N 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & l-Ilts 

SAMPLE# CLIENT SAMPLE JD 

6 AREA 1·6 
SAMPLE COMMENTS: 

Client Matrix 

RA IN-HOUSE HAD 
SCREEN 

PI\IEITIME SAMPLED 

2012-08-17 I 1020 

J9 Dry, Grind, and Fill Geomotry -> 21 
day In-growth 

01 STANDAHD TEST SET 

01 STANDARD TeST SET 

Client Matrix D(jTE/TIME SAMPLED 

2012-08-17 I 1022 

XX ZV RAD SOLID, RAD RA IN-HOUSE RAD 
SCREEN SCREE:N 

01 STANDARD TEST SeT 

01 STANDARD TeST SeT 
SCREEN 

XX OB EML GA-01-R 
MOD 

SOLID, GA-01-R MOD, Gamma J9 
Ha-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

7 AREA 1-7 

Client Matrix PATE/TIME SAMPLED 

2012-08-17 I 1023 
S(jMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, HAD 
SCREeN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

RA IN-HOUSE RAD 
SCREEN 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TeST SET 

01 STANDAHD TEST SeT 

WORKORDER (j 

MV95H SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

V:VORKORDER (j 

MV95J SOLID 

PROT: A WHK 06 
LOC 

PROT: R WRK 
LOC 

06 

V:VQRKORDER (j 

MV951< SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

V:VORKORDER (j 

MV95L SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

WORKORDER 6 

MV95M SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WHK 06 
LOC 

TestAmerlca- St. Louis Logged In by: WILSONS 2012·06·23 14:30:59 printed on: Thursday, August 23, 2012 03:52 P Page 1 of 3 
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F2H230456 CLIENT ANALYSIS SUMMARY Storage Loc: RAD 
Project Manager: EI<S Quote #: 90680 SDG: 

Date Received: 2012-08-23 

Project: Radiation ·Standard Products 

Report to: Emily Fisher. 

3333030 Tetra Tech, EMI ( ARRA) 

Analytical Due Date: 2012-09-19 

POll: 

Client: 

SAMPLE # CLIENT SAMPLE ID 

8 AREA 1·8 
SAMPLE COMMENTS: . 

XX ZV RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, HAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

Report Due Date: 2012-09-20 

Report Type: B Standard Report 
#SMPS In LOT: 0 EDD Code: 00 

Client Matrix 

RA IN-HOUSE RAD 
SCRJ:J:N 

DATE/TIME SAMPLED 

2012-08-17/ 1024 

J 9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TJ:ST SET 

01 STANDAHD TEST SJ:T 

WORKORDER 8 

MV95N SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

--~------------------~------~~------·--
SAMPLE # CLIENT SAMPLE ID 

9 AREA 1·9 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB EML GA-01-H 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Ha-226 & Hila 

Client Matrix 

RA IN-HOUSJ: RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-17 I 1026 

J9 Dry, Grind, and Pill Geometry-> 21 
day In-growth 

01 STANDARD TJ:ST SET 

01 STANDARD TJ:ST SET 

WORKORDER 8 

MV96P SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

--------------~-------------------------· ----~----------- ---· 
S8MPLE # CLIENT SAMPLE ID 

10 AREA 1·10 
SAMPLE COMMENTS: 

XX ZV 

XX 08 EML 

RAD 
SCHJ:EN 
GA-01-R 
MOD 

SOLID, RAD 
SCHJ:J:N 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

Client Matrix 

RA IN-HOUSE RAD 
SCREJ:N 

DATE/TIME SAMPLED 

2012-08·17 I 1 027 

J9 Dry, Grind, and Fill Geometry·> 21 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

WORKORDER 6 

MV95Q SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOO 

--------------~---
day In-growth ·~ ____ ...._...._ ____________ ., ________________ _ 

S8MPLE # CLIENT SAMPLE ID 

11 AREA 1-11 
SAMPLE COMMENTS: 

XX ZV 

XX 08 J:ML 

RAD 
SCREEN 
GA-01-R 
MOD 

SOLID, RAD 
SCREJ:N 
SOLID, GA·01·R MOD, Gamma 
Ra-226 & l·llts 

SAMPLE# CLIENT SAMPLE ID 

12 AREA 1·12 
SAMPLE COMMENTS: 

XX ZV ~~J:J:N 
XX 08 EML GA-01-R 

MOD 

SOLID, RAD 
SCRJ:EN 
SOLID, GA-01-R MOD, Gamma 
Ra-226 & Hits 

Client Matrix 

RA IN-HOUSJ: RAD 
SCHEEN 

DAlE/TIME SAMPLED 

2012-08-17 I 1030 

J9 Dry, Grind, and FIJI Geometry-> 21 
day In-growth 

01 STANDAHP TJ:ST SET 

01 STANDARD TJ:ST SJ:T 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-17 I 1032 

J9 Pry, Grind, and FIJI Geometry·> 21 
day In-growth 

01 STANDARD TEST SH 

01 STANDARD TJ:ST SET 

WORKORDER 6 
MV95R SOLID 

PROT: A 

PROT: R 

WRK 06 
LOC 
WRK 06 
LOC 

WORKORDER 6 
MV95T SOLID 

PROT: A 

PROT: R 

WRK 06 
LOO 
WRI~ 06 
LOC ______ ,,.,_, __ -.,._ ______ _ 

SAMPLE# CLIENT SAMPLE ID 

13 REF-1 
S8MPLE COMMENTS: 

XX ZV RAD 
SCREEN 

XX OB J:ML GA-01-R 
MOP 

SOLID, RAP 
SCRJ:J:N 
SOLIP1 GIA-01-R MOP, Gamma 
Ra-226 & Hits 

--------··~---- ---
SAMPLE# CLIENT SAMPLE ID 

14 REF-2 
S8MPLE COMMENTS: 

XX ZV RAD 
SCRJ:EN 

XX 08 EML GA-01-R 
MOP 

SOI.IP, RAD 
SCREEN 
SOLID, GA-01-R MOP, Gamma 
Ra-226 & Hits 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-17 I 11 oo 

J9 Dry, Grind, and Fill Geometry-> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TJ:ST SET 

Client Matrix 

RA IN-HOUSE RAP 
SCRJ:EN 

DATE/TIME SAMPLED 

2012-08-17 I 1102 

J9 Pry, Grind, and Fill Gaometry -> 21 
day In-growth 

01 STANDARD TJ:ST SET 

01 STANDARD TJ:ST SJ:T 

WORKORDER 8 

MV95V SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOC 

YYORKOBDEB 8 

MV95W SOLID 

PROT: A WRK 06 
LOO 

PROT: R WRK 06 
LOC 

·--------------~--~~~--~---~----
SAMPLE# CLIENT SAMPLE ID Client Matrix DATE/TIME SAMPLED YYORKORDER 6 
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F2H230456 CLIENT ANALYSIS SUMMARY Storage Loo: RAD 
2012-08-23 

Projeot Manager: EKS Quote#: 90680 SDG: 
Date Reoelved: 

Project: 

PO#: 

Radiation -Standard Products 

Report to: Emily Fisher 

Analytical Due Date: 

Report Due Date: 

2012-09-19 

2012-09-20 

Client: 3333030 Tetra Tech, EMI ( ARRA) 
Report Type: B 

EDD Code: 00 
Standard Report 

15 REF-3 
SAMPLE COMMENTS: 

XX ZV 

XX OB EML 

RAD 
SCREEN 
GA-01·R 
MOD 

SOLID, RAP 
SCRI:EN 
SOLID, GA·01·R MOP, Gamma 
Ra-226 & Hils 

SAMPLE# CLIENT SAMPLE ID 

16 REF-4 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREEN 

SOLID, RAD 
SCRE8N 

RA IN-HOUSE RAD 
SCHEEN 

#SMPS In LOT: 0 

2012-08-17 I 1103 

J9 Dry, Grind, and Fill Geometry·> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN·HOUSE RAP 
SCRE8N 

DATEQIME SAMPLED 

2012-08-1711105 

XX OB 8ML GA-01-R 
MOD 

SOLID, GA·01·R MOD, Gemme J9 
Ra-226 & Hils 

Grind, and Fill Geometry·> 21 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

SAMPLE# CLIENT SAMPLE ID 

17 REF-5 
SAMPLE CO!YJMENTS: 

XX zv RAD 
SCREEN 

XX 08 EML GA-01-R 
MOD 

SOLID, I'{AD 
SCREEN 
SOLID, GA·01·R MOP, Gamma 
Ra;226 & l-Ilts 

SAMPLE# CLIENT SAMPLE JD 

18 REF"6 
SAMPLE COMMENTS: 

XX ZV RAD 
SCREI:N 

XX 08 EML GA·01·R 
MOD 

SOLID, RAD 
SCREEN 
SOLID, GA-01-R MOD, Gamma 
Re-226 & Hits 

SAMPLE# CLIENT SAMPLE ID 

19 REF-7 
SAMPLE COMME~TS: 

XX zv RAD SOLID, RAD 
SCREEN SC.REEN 

XX OB EML GA-01-R SOLID, GA-01-R MOD, Gamma 
MOD Ra-226 & Hits 

Client Matrix 

RA IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-171 1107 

J 9 Dry, Grind, end Fill Geometry ·> 21 
day In-growth 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

Client Matrix 

RA IN-HOUSE RAD 
, SCREI:N 

DATE/TIME SAMPLED 

2012-08-17 I 1108 

J9 Grind, and Fill Geometry-> 21 

01 STANDARD TEST SET 

01 STANDARD TEST SET 

RA 

J9 

Client Matrix 

IN-HOUSE RAD 
SCREEN 

DATE/TIME SAMPLED 

2012-08-17 I 1109 

01 STANDARD TI:ST SET 

Dry, Grind, end Fill Geometry-> 21 01 STANDARD TEST SET 
day In-growth 

MV95X 

PROT: A 

PROT: R 

SOLID 

WRK 06 
LOC 
WRK 06 
LOG 

WORKORDER 6 
MV960 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOG 

yYORKORDER 8 
MV951 SOLID 

PROT: A WRK 06 
LOC 

· PROT: R WRK 06 
LOG 

yYORKORDER 8 
MV952 SOLID 

PROT:. A WRK 
LOC 

06 

PROT: R WRK 06 
LOG 

yYORKORDER 8 
MV953 SOLID 

PROT: A WRK 06 
LOC 

PROT: R WRK 06 
LOG 
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TestAmerica St. Louis · 
13715 Rider Trar1 North 

Earth City, MO 63045 

tu!UffY6 
~"""""*~ 

Test America 
Chain of Custody Record THE LEADER IN E"-'VIRONMENTAL TESTING 

phone 314.298.8566 faX 314.298.8757 TestAmerica Laboratories, Inc.. 
Client Contact Project Manager::::"'" jVIonnig Site Contact: COC No: A 

Tetra Tech Tel!F=>= 816-729-%21"- · Lab Contact: of_l;b,_ COCs 

(xxx) xxx-xxxx FAX 

Project Name: Sb,.N:L-...-d-f'~ci.tt.~ 
Site: 

Sample Identification 

Arett\ ::L ~ :L 
Ar~~ ~-J. 
A. ""' :3 N~c.. .L.-

Ar~'\. 1,<»:./ 
AF~'\ 2-S 
A~ :1.-to 
A~-... i-1 

A~, :z.-~ 
A~ 1. -tt 
A~, 1..-1~ 

l~te~ 'J,.-1 1 
A~ 1.-12 

D 

D 
D 

:J 

Sample 
Date 

Ylfnt1t.. 

f 
I 
l 
l 

' I 
I 
I 
I 
I 
I 
~ 

Sample 
Time 

/of'-/ 
}Oib 

Jo;l 
lnM -
Jod--v 
;o~~ 

lln£.3 
IO'L~ 
io"l.Jo 
JO~I 

}03'¢ 
i03J-. 

Sample 
Type 

Preservation Used: 1= lee. 2= fi:CI; 3= H2s04; 4=HN:03; 5=Na0fl:; 6= Other 
'Possible Hazard 1dentijication 

D Non-Hamtd D Flammable D Skin Irritant Poison B D Unknown 0 
Special Instructions!QC Requirements & Comments: 

COmpany: Date/Time: -. 6/~wz. 1~ ~~ ... 
Company: Date!fime: 

Relinquished by: !Company: JDate!Time: 

SDG No_ 

Samp!er.k'ss( wr /J1ePlhY2 

d 
Sample Specific Notes: 

i _ _L_U~I Tr-r I n-, 

X )( 

Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Return To Client D Disposal By Lab D Archive For Months 

Received by: Company: Date/Time: 

. r-4.-<ibY. 
Received by: Company: 

....ri a?r) 7 
Compariy: 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 314.298.8757 

Client Contact 

1etra Tech 

[jA~¥JlfZ) Chain of Custody Record 

Project Manager: Rob Monnig Site Contact: 

Tel!Fax: 816-729-5621 Lab Contact: 

Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

, TestAmerica Laboratories. Inc. 
' 

nate: rt I Jlbl.i tCl... COC No: -Carrier: 
~ 

~ofb'.. COCs 
415 Oak Street Analysis Turnaround Tnne 

~--~ .. 

11 
Job No. 

Kansas City, MO Calendar ( C) or Work Days (Jot) 
:;~~; 
;·~=-
~/-;" 

(816) 412-1775 Phone 

~ 
.0 

TAT if different from Below J5 
~ (xxx) xxx-xxxx F!V< D 2weeks ~ SDG No. 

Project Name: ~ ,..~ ~.J {Jr-c~~:ts D 1 week ~ ~ Site: D 2days .J) 

PO# I O~{o;l.43 D I day :~ ') ..5 Sampler: /(f}~H ('! J ilM~Q. 

I 'l. ~ 

~ 1> d 
Sample Sample Sample #of IJ 6 

Sample Identification Date Tune Type Matrix Cont. .~;: Sf Sample Specific Notes: 

Rt:~~ \ ~/r~/,1. Jco-o i IX .X 
Rt:~~a 1 :I cJ.. . '!. X: 

I 

Rt"~-3 J HD~ I X X 
«..t.~ ~ 4 l Ito s. i x ~ 
{l..f<;- 5 I ne""\ ! X X 
~~ ~- \.o I· HO~ _l X ~ 
Rt:~~\ \!J ill$\ , ~ x 

I 
I 

Preservation Used: 1- Ice, 2= HCI; 3= H2S04; 4=BN03; 5-NaOH; 6= Other . 

Possihle Hlf:ZliTii Itlen:tification Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

I D 1\f()n-Htzzrd DF'Iam:mable D Skin Irritant PoisonB D Unknown D D Return To Client D Disposal By l:ab D Archive For Months 

Special Instructions!QC Requirements & Cominents: 

.--? / /7./7 

Relin~~ Cojanv: ~~ ~1 ~ \ " 

Date!Time: 

i(3a/rz. lfll ~eceivf;J,f)( 
Company: Date/Trme: 

Relinquished by: -
~· Company: Date/Time: 

Rec1!ittUJ -( rw~ 
Company: Date/Time: 

-r;A 1/;;_ifg_ Off:{ fr 
Relinquished by: Company: Date!Time: Received by: - Company: ' Dakirmie:· 
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I 
I 

· Te.stA·merlca I 
hlNEN ee wei . . . hi I 
rHil LuAoeR iN nNVIRGNM~N:,.~~··r~ariN8 cuR Form#: 

I 
; 

1 4 0 

Date: -----:>!~/9=:~ Time: ~Qc..\....\......U'f=-·; · __ 
Shipping lnfo.r.mation · 

~ UPS DHL Courier Client Other: ------- Multiple Packages: GJY .N 

6, 

2. 7. 

3. 8, 

4,' 9, 

10. 

Condition (Circle "Y" for yes, "N" for 1 o and "N/ A" for 1\0t appllcable): 

1. ydi!) Are there cu stody seals present on the 
coolet? 

2, y N ~ Do custody eals on cooler appear to be 
tampered wi h? 

3. &JN Were eonte ts of coolel' frisked after 
op~ning but before unpacldng? 

4, G) N Sample reee ved with Chain of Custody? 

5. (J; N N/A Docs the Ch in of Custody match sample 
ID's on the ( ontainer(s)'? 

6, y (~ Was sample eceived broken? 

7, ~N Is sample vo ume sufficient for analysis? 
' 

Corrective Actio11: 

2. 7, -------
3. ____ _ 8, -------4. ____ _ 9, -------
5, 10, .--=--**Sample must be received at 4°C "'2°C- Ifttot, note contents below, Temperature 

variance does NOT affect the following: Metals-Llqiild; Rad tests• Llquld ot' Sollds; 
Perchlorate 

8, y @? Are there custody seals present on bottles? 

9. y N~ Do custody seals on bottles appear to be 
tampered with? 

10, y N{!j}Y Was sample received with proper pHI? (rr 
not, make note below) 

11. y N ;:ff!E; Containers for C~14, H-3 & I-129/131 
marked with "Do Not Preserve" label? 

12. (§} N Sample received in proper containers? 

13. y N~ Headspace in VOA or TOX liquid samples? 
(If Yes, note sample !D's below) 

14. y N§ Was Intemal COC/Workshare received? 

0 Cliei1t Contact Name: Informed by: 
--------------------------~-----0 Sample(s) processed "as is" 

0 Sample(s) on hold until: " If released, notify: t ~/ 
Project Mallagement Review: J?.ate: : B a 
TillS FORM MUST BE COM! LETED A1111EriM Tl E 11EMS ARE BEING CHECKED IN, IF ANY II EM IS COMPLETEDY S 0 E O:v;'J;:-;li-;:;;ER:;-;T::::-I;"';'IA~N~T;-;;I!E~'' t""'Nt:-:::T""'JA=To:::-:R:--,=Tlc:-::IE"'"N-
THAT PERSON IS REQUIRED TO APPLY TH~:R INITlkL AND THE DATE NEX'l"I'O Tl!A 1' ITEM. 

ADlYf!N-0004revl3, REVISED 05/27/11 \\Slsvr01\QA\FORMS\ST·LOUIS\ADMIN\Admln·D004 CUR.doc 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-2990-1
Client Project/Site: Standard Products

For:
Tetra Tech EM Inc.
415 Oak Street
Kansas City, Missouri 64106

Attn: Ms. Emily Fisher

Authorized for release by:
8/14/2013 10:26:00 AM
Erika Gish, Project Manager I
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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1234567891011

TestAmerica St. Louis 
13715 Rider Trail ~orth 

Earth City, MO 63045 
phone 314.298.8566 fax 314.298.8757 

Client Contact 

Tetra Tech 

415 Oak Street 

Kansas City, MO 

(816) 412-1775 Phone 

(XXX) xxx-xxxx FAX 
Project Name: Standard Products 

Site: 

p 0 # 1096170 

Saxnple ldentillcatlon 
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~t"~ \~ - ~br~"- \~~\\ 
~c-~ ''\ .... \N~~\ \~to.\\ 
F\C'~ \ 1.\- r_b.s\ ~ ~\\ 

~~ \ '-\. - ~ \ OC:> C' 

Chain of Custody R ecord c{L~4 Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
Project Manager: Rob Mono.lg Site Contact: !Date: 7 I II In COC No: 

TeVF:u: 816-729-5621 Lab Contact: Carrier: 
. 

..L of_/_ COCs 
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Calendar (C) or Work Days (W) 

1 -T.'\T if diffema !i:o!ll Bdow ___ ;; 
D 2weeks ~ li 1 SDGNo. 

D 1 week 
I v 11 'f '::> 

D 2days .o; 
D !day 

flj 
-'> Sampler: Rol:.~rt fYl~nn · ~ 

I~ ...) 
S:uople Sample Sample *of I~ Dtte Time Type MAtrix CollL Sample Specific Notes: 

liP h s(p, /OJ.l 5o\\, ' X X 

loA~ l X X -

\ ~'">::.C l X X , .. ~~ ' X: X. 
..... , \~1>'5 \ I/ I X X: 

Preservation Osed: I• lee, Z...JIQ; 3-lUS04; 4-HN03; S•NaOB; 6• Other 

Possible Hauud ldentificatlon Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Non-f!azard D F/arnm(lb/e D Skin lrritanc PoisonB D Unktww71 D D Return To Client D Disposal By Lab D Archwe For Months 

Special Tastructions/QC Requirements & Comments: 

~ / ./.# 
Rei~ Company: 

~}~}~3 
Received by: Company: Datclfimo: 

-y -rJ('~ \\..J\ ~v:! Ev 
Relinquished by: / Company: Date/Time: d1Jl) 

~g~ 
ColiiJXI.IIY: Date/Time: 

1'7. iO:J.3 T/1572- '7·1GL3 aq:J'o 
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